





N G S$ 


MeEeET 1 


Apr. 12—Nomads, The Houston Club, Hous- 
ton, Texas. 

Apr. 13-15—Southern Gas Measurement 
Short Course, Univ. of Okla., Norman. 

Apr. 14—Institute of Petroleum, Manson 
House, 26, Portand Place, London, W. I. 
Apr. 14—Nomads, Jonathan Club, Los An- 
geles, Calif. 

Apr. 14-16—API, Southwestern production 
division, Plaza Hotel, San Antonio, Texas. 
Apr. 19-21—American Society of Lubricat- 
ing Engineers, annual convention, Statler 
Hotel, Buffalo, N. Y. 

Apr. 19-23—American Chemical Society, 
113th national meeting, Chicago, Ill. 

Apr. 21-23—National Petroleum Assn, Hotel 
Cleveland, Cleveland, Ohio. 

Apr. 26-29—Am. Assn of Petroleum Geolo- 
gists, Soc. of Economic Paleontologists & 
Mineralologists, & Soc. of Exploration Geo- 
physicists, annual meeting, Denver, Colo. 
Apr. 27-28—Mid-Continent Oil & Gas Assn, 
Annual Federal Tax Forum, Blackstone Hotel, 
Fort Worth, Texas. 

Apr. 28-30—Liquefied Petroleum Gas Assn, 
annual convention, Kansas City, Mo. 

Moy 3—Nomads, Louis Sherry's, 50th Street 
and Park Avenue, New York City. 

May 4-5—AGA, Natural Gas Department, 
Spring meeting, Rice Hotel, Houston, Texas. 


May 5-7—Interstate Oil Compact Commis- 


sion, quarterly meeting, Chicago, Ill. 

May 6-7—API, Pacific coast production divi- 
sion, Biltmore Hotel, Los Angeles, California. 
May 10-13—API, Refining Division, mid- 
year, Benjamin Franklin Hotel, Philadelphia, 
Pennsylvania. 

May 12—Institute of Petroleum, Manson 
House, 26, Portland Place, London, W. |. 
May 15-22—International Petroleum Exposi- 
tion, Tulsa, Okla. 

May 31-June 6—LPG Assn, annual conven- 
tion and trade show, Sacramento, Calif. 


June 2-4—Gas Technology Short Course, 
Texas A & | College, Kingsville. 

Petroleum Equipment Supplier's Assn, an- 
nual meeting, Broadmoor Hotel, Colorado 
Springs, Colo. 

June 21-25—ASTM, 51st annual meeting, 
Book-Cadillac Hotel, Detroit, Mich. 

June 30-July 2—API, Eastern production di- 
vision, Greenbrier Hotel, White Sulphur 
Springs, West Virginia. 

June 30-July 3—Canadian Gas Assn, annual 
meeting, Jasper Park Lodge, Jasper, Alberta. 
Sept. 13-17—Instrument Society of America, 
conference and exhibit, Convention Hall, 
Philadelphia, Pa. 

Sept. 14-16—Pacific Coast Gas Assn, annual 
meeting, Hotel Casa del Rey, Santa Cruz, 
Calif. 

Oct. 14-15—Texas Mid-Continent Oil & Gas 
Assn, annual meeting, Fort Worth. 
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TO ALL 


NATURAL GASOLINE MEN 


reeling 


from the 


NATURAL GASOLINE SUPPLY MEN’S 


ASSOCIATION 


We are looking forward to seeing you at the 


TWENTY-SEVENTH ANNUAL CONVENTION 


of the 


NATURAL GASOLINE ASSOCIATION OF AMERICA 
March 24-26, Texas Hotel, Fort Worth 





Members of the Natural Gasoline Supply Men’s Association: 


Allis-Chalmers Manufacturing Co. 
Aluminum Company of America 
American Air Filter Co., Inc. 
American Meter Company, Inc. 


Armco Drainage & Metal Products, 
Inc. 

The Barrett Company 

J. B. Beaird Co., Inc. 

Bethlehem Supply Company 

Braden Steel Corporation 

The Bristol Company 

The Brown Instrument Company 

Brown & Roof, Inc. 

The Bruce-Macbeth Engine Company 

Butane-Propane News 

Chicago Bridge & Iron Company 

Clark Brothers Company 

Climax Engineering Company 

The Condit Company 

Continental Supply Company 

The Cooper-Bessemer Corporation 

Corken's Pumps and Packings 

Joseph A. Coy Company 

Crane Packing Company 

Crouse-Hinds Company 

W. H. Curtin & Company 

Daniel Orifice Fitting Company 

De Laval Steam Turbine Company 

Dresser Engineering Company 

E. |. du Pont de Nemours Co., Inc. 

Durabla Mfg. Company 

Elliott Company 

The Fish Engineering Corp. 

The Fisher Governor Company 

Flint Steel Corporation 


The Fluor Corporation, Lfd. 

The Foxboro Company 

Gasoline Plant Construction Corp. 
General Electric Company 


The Girdler Corporation 

Goulds Pumps, Inc. 

Greene Brothers, Inc. 

The Griscom-Russell Company 

D. W. Haering & Company, Inc. 
The Happy Company 
Hercules-Lupfer Engine Sales Co. 
The Hilliard Corporation 
industrial Scientific, Inc. 
Ingersoll-Rand Company 
Johns-Manville Sales Corporation 
Jones & Laughlin Supply Company 
The M. W. Kellogg Company 
Koppers Company, Inc. 

Ladish Company 

Warner Lewis Company 

A. M. Lockett and Co., Ltd. 


The Lubricosos Specialties Mfg. Co. 


Manning, Maxwell & Moore 
The Marley Company, Inc. 

C. A. Mathey Machine Works 
Mid-Continent Engineering Co. 
Moorlane Company 

Moran Furnace & Sheet Metal Co. 
National Petroleum News 

The National Supply Company 
National Tank Company 
Naylor Pipe Company 
Nordstrom Valve Company 
The Oil & Gas Journal 

Pacific Pumps, Inc. 


Peerless Mfg. Company 

Perco Div.—Phillips Petroleum Co. 
Perry Equipment Company 

The Petroleum Engineer 

Petroleum Engineering, Inc. 
Petroleum Processing 

Petroleum Refiner 

Pipe Line News 


Pittsburgh Equitable Meter Company 

H. K. Porter Company, Inc. 

Power Machinery Company 

Process Engineers, Inc. 

The Refinery Supply Company 

Santa Fe Tank & Tower Company 

A. ©. Smith Corporation 

Stearns-Roger Mfg. Company 

Superior Manufacturing Company 

Taylor Instrument Companies 

Tellepsen Construction Company 

Tube Turns, Inc. 

Union Steam Pump Sales Company 

Vinson Supply Company 

Henry Vogt Company 

Walco Engineering & Construction 
Company 

Walworth Company 

Westcott & Greis, Inc. 

Western Supply Company 

Woobank Machinery Company 

World Petroleum 

Worthington Pump & Machinery 
Corp. 

Wyatt Metal & Boiler Works 

John Zink Burner Company 
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THE PRICE FACTOR 


“Tt is price that controls the volume of production, 
and also the volume of demand,” so stated Walter 
G. Dunlop, president of Sun Oil Company. Excerpts 
from his remarkably straightforward statement, 
made before the House Interstate and Foreign Com- 
merce Committee, have very pertinent reference to 
the price factor: 

“When prices are subject to control, or adminis- 
tration, by the government, or for that matter by any 
influence except that of the market place, the func- 
tioning of a competitive enterprise economy is 
thrown out of kilter—shortages or surpluses develop, 
productive facilities become over-expanded, or, as 
the case may be, are left undeveloped. When a price 
for one commodity is artificially repressed, while 
prices for competitive commodities are permitted to 
rise, consumer demand shifts. This has happened in 
the case of oil. 

‘The oil industry today is faced with a tight sup- 
ply-demand situation which had its origin, in good 
part, in the freezing of crude oil prices at a de- 
pressed level for four years. The result was a sharp 
drop in well drilling. 

‘The price increases that have taken place since 
the end of the war, therefore, have been in the nature 
of corrective actions required by the actual supply- 
demand situation. 

“Generally, the relationship of the prices of pe- 
troleum products to the prices of other finished com- 
modities have paralleled the crude oil pattern. 

‘*Prior to the most recent crude oil advances, with 
their influences on petroleum products, these prices 
certainly were not so high as to have an effect on 
demand, especially for heating oil. In every cate- 
gory of products, 1947 demand was sharply above 
|946—the previous record year. 

“Without doubt oil prices which in 1946 and most 
of 1947 lagged behind the general price pattern 
played an important part in creating this sharp in- 
crease in demand. (The italics are ours). Obviously, 
the oil industry cannot keep up with such an ac- 
celerated demand for furnace oils over a period of 
several years without severe strain and disruption. 

“Consequently, the practicalities of the situation 
require price increases, not only to stimulate more 
production but also — and just as important — to 
check the expansion of a demand for fuel oils that 
has been growing out of all bounds, 

“The obvious fact, as has been frequently stated, 
is that oil cannot heat all the homes in the country, 
nor can oil continue, as it has in recent years, to 
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supply virtually all the increase in the nation’s 
energy load. This is a matter, I believe, of great 
fundamental importance to the nation. 

“If petroleum and natural gas are to continue to 
contribute their proportionate share to increase po- 
tential energy—which is the basis of our standard 
of living—then petroleum and natural gas facilities 
will have to be greatly expanded in the years im- 
mediately ahead. 

“This will require large new capital investment 
to explore for new sources of crude oil and natural 
gas, to produce them, refine and process them, trans- 
port them by tanker and pipeline and to distribute 
the resulting products to consumers. It will require 
many billions of dollars. 

“Traditionally the petroleum industry has ob- 
tained approximately seven-eighths of its capital in- 
vestment from its earnings. Drastically high taxes on 
individual incomes are absorbing funds that nor- 
mally would go into the capital market, while re- 
strictions on bank credit are narrowing that source 
for investment money. 

“So it appears that the only source of money for 
this expansion is current earnings and these earnings 
depend upon adequate prices for petroleum and its 
products. Thus current prices serve the public wel- 
fare, for upon them depend adequate supplies in 
the future. 

“Required also is steel for the additional pipe- 
lines needed. Again, price becomes a strong factor 
in creating incentives necessary to stimulate such 
operations. No other instrumentality but price can 
get the job done. 

“Competition within the petroleum industry for 
many years has been spirited and sharp. The efforts 
which have been and now are being made to provide 
adequate supplies of petroleum products for the 
nation indicate that the spirit of competition remains 
alive and strong. It is more than sufficient, by and 
large, to assure fair treatment to American con- 
sumers.”” 

Coming as it does from the head of one of the most 
aggressive integrated oil companies in the country, 
the statement, from which the foregoing excerpts 
were taken, is refreshing for its forthrightness. It 
points up the underlying cause of many of the re- 
cent difficulties that have arisen in the oil industry. 
It is a valiant defense of the effectiveness of price 
in bringing supply and demand into line when pri- 
vate enterprise is allowed to function on a free, fair, 
and competitive basis.—K. C. S. 
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Uniformity 


IS ALL-IMPORTANT 


"Pyne performance in the field depends 
upon the properties and qualities built 
into the cement at the mill. These qualities 
are determined by the Oil Man’s require- 
ments, as established by a continuous study 
of cementing problems. Through intensive 
research in Lone Star’s Oil-Well Cement 
Laboratory quality standards are established 
and maintained in production through rigid 
laboratory control at every stage of manu- 
facture. The result is yniform quality from 
shipment to shipment, month after month... 
uniformity you can rely on with complete 
confidence in selecting the Lone Star Cement 
that fits each job. 


LONE STAR CEMENT 
CORPORATION 


Offices: DALLAS « HOUSTON ® NEW ORLEANS 
KANSAS CITY, MO. e BIRMINGHAM e JACKSON, MISS. 
INDIANAPOLIS e BOSTON e ALBANY,N. Y. ¢ CHICAGO 
BETHLEHEM, PA. e NORFOLK e PHILADELPHIA 
ST. LOUIS e WASHINGTON, D.C. e NEW YORK 


SELECT CEMENT TO FIT THE JOB 












By MILBURN PETTY 


WASHINGTON—Foreign aspects of a national oil policy 
are discussed in a report—nearly two years in the making-—— 
now being studied by President Truman’s top advisers on for- 
eign affairs. 

This report was prepared by the State Department’s inter- 
department technical petroleum committee for the Executive 
Committee on Economic Foreign Policy, which was set up in 
1944 by the late President Roosevelt as the top presidential 
advisory agency on such matters. 

Until recently, the development of this report has been 
shrouded in secrecy. But congressional oil committees became 
interested. So, a good idea of what the report is about is now 
available. 


It is unlikely that this report will be adopted in its entirety as 
a basis of foreign oil policy. There are some points in it that 
the industry won't like, others that Congress won’t go for, and 
still others that some foreign governments may question. But, 
all in all, it is interesting as a consensus of oil thinking among 
the government agencies. It can be considered as the starting 
point for discussions of a national oil policy. 

The report starts off with the assumption that the United 
States is likely to become increasingly dependent on foreign 
oil, then discusses the objectives of a foreign policy and 
methods of promoting American interests in oil reserves and 
operations abroad. 

No. 1 objective of U. S. oil policy, according to this report, 
should be the development of Middle East fields to the point 
where they can supply the Eastern Hemisphere as well as part 
of the requirements of the Western Hemisphere so that a reserve 
productive capacity can be built up in this hemisphere for 
emergencies. 

Next. intergovernment relations should be such that oil 
resources in the Western Hemisphere can be adequately de- 
veloped and made available for hemispheric defense. 

Established American rights in foreign oil reserves should be 
preserved. Foreign operations of American companies should 
be expanded to the maximum, the report said. 

First among its recommendations for attaining these objec- 
tives, the report lists action by the U. S. government to open 
the door for entry or expansion of American oil operations in 
foreign countries where such action is necessary. 

General legislation setting forth rights and liabilities of 
operating oil companies is preferable to negotiated conces- 
sions, according to this State Department committee report. 
[he government should encourage the enactment of uniform 
oil legislation by foreign countries. 

Bilateral discussions with Latin American countries on oil 
should be initiated immediately, the report said. Anglo-Ameri- 
can oil talks should be continued. 

On government-industry relations, the committee recom- 
mended that more American oil companies be encouraged to 
enter the foreign field and that diplomatic support be strength- 
ened where possible. 
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Greater attention, however, should be given to the develop. 
ment of oil company policies likely to avoid friction with 
foreign governments, the committee said. The report went so 


4 far as to suggest that the U. S. government should assume a 


positive responsibility for consulting with and advising Ameri- 
can companies on all aspects of company policy that might 
endanger their continued operations in foreign countries. 

Also, the government should scrutinize all negotiated con- 
cessions that any American company proposes to enter, advis- 
ing against seeking tou much in the way of privileges and im- 
munities or extent of territory. And, if any existing concessions 
are “excessive” in this regard, the companies should be urged 
to modify them voluntarily. American companies should be 
warned that the U. S. government frowns on cartels in any 
shape or form. 


The committee also recommended that, except for possibly 
the limited financing of construction of facilities under emer- 
gency conditions, the government should not engage in oil 
industry operations abroad. 


As to export-import policy, the report recommended against 
imposing any quotas on oil imports entering the U. S. or increas- 
ing the so-called oil tariff. No export controls should be imposed 
except in case of emergencies. 

In discussing these objectives and recommendations, the 
committee gave hints as to its attitude on controversial issues. 

The report recognized that it was not feasible at this time 
(because of violent opposition by the American oil industry) to 
suggest an international tribunal for arbitrating oil disputes. 
But it did suggest that periodic discussions be held with Latin 
American oil countries. Also, the committee endorsed provi- 
sions in the Anglo-American Oi] Agreement for multilateral 
cooperation, There was also a cautious suggestion for the cre- 
ation of international machinery to study common problems in 
international oil trade with a view to possibly setting up a more 
formal organization. 

Broader participation in American foreign oil operations, 
particularly by medium-sized companies, would tend to lessen 
any suspicion that might arise from the fact that only a few 
large companies are engaged in foreign oil operations, accord- 
ing to the committee, which urged that the time has come for 
the government to encourage more companies to go abroad. 

The State Department committee took note of demands by 
American independent producers for a clear statement of 
“import policy” but, apparently, believes that the domestic 
producer has nothing to fear from imports now. 

Conversely, the committee believes that there is no need of 
“forcing” imports now (which independent producers have ac- 
cused the State Department of trying to do). Given adequate 
development opportunities and activities in the Western Hemi- 
sphere, the necessary flow of imports to fill the gap between 
domestic output and demand will take place naturally. The com- 
mittee was also opposed to the government stockpiling foreign 
oil. Although favoring government encouragement of American 
companies developing oil in accessible foreign areas, thus in- 
creasing availability for imports, the committee was against 
government fostering of imports. 

So long as there is a sustained foreign demand for most of 
the oil produced outside the U. S. and so long as the bulk of 
foreign oil is produced and controlled by a relatively few large 
oil companies, the committee does not believe that the lower 
production costs abroad will depress oil prices in the U.S, As 
both of these conditions are expected to prevail for some time, 
the committee feels that U. S. oil prices are unlikely to decline 
(barring a general depression) and, indeed, may go higher 
and make synthetic oil competitive with natural petroleum. 
So, no case can be made out either way for a change in the oil 
import duty, the committee felt. On the other hand, the report 
went on, higher prices to stimulate domestic exploration would 
be neither necessary nor appropriate. 
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How to Multiply 
a Paper Mill by 2 


At the Southland Paper Mills at Lufkin, Texas, above, Brown 
& Root, Inc., was given the problem of doubling the news- 


print output. 


175 Tons Daily x 2 
= 350 Tons Daily 


Doubling the production involved very substantial increases 
in power output, expansion of existing buildings, construc- 
tion of new buildings, installation of new machinery, mov- 
ing of old facilities, work of every type—and all the time 


manufacture of critical newsprint had to go on. 


Southland Paper Mills 
Schedule Uninterrupted 


Our supervisors and crews have shown such fine teamwork 
with Southland’s able personnel that production of Texas’ 
greatest newsprint mill has continued at peak levels. 


Bring your complicated expansion or new construction prob- 
lems to Brown & Root, Inc., whose experience and resources 
in the Southwest are unsurpassed. 


BROWN & ROOT, Inc. 


P.O. Box 2634 Houston, Texas 
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By H. J. STRUTH*, 


Petroleum Economist 


ADEQUATE GASOLINE. Predictions of a gasoline short- 
age this summer are likely to prove unfounded. Expansion of 
refining facilities, eee by a steady increase in crude pro- 
juction, has effected an abnormal pre-seasonal stock build- 
ip. Still runs are 16 per cent above last year, gasoline output 
s |2 per cent greater and stocks are 6 per cent higher. When 
Jistillate fuel demand tapers off, yield of gasoline will be 
increased, supply will be considerably greater in response to 
expected increase in demand. Projected supply and demand 
figures scout the idea of a gasoline shortage this year. 
*Editor, The Petroleum Data Book. 








FAVORABLE SUPPLY OUTLOOK. Thanks to the system of 
free enterprise under which the oil industry operates, efforts 
to provide adequate supplies of petroleum products are 
meeting with success. In response to an increase in demand 
since January | of 8 per cent, the industry has increased 
supply 15 per cent. Demand for oils in the first 2 months of 
this year was 400,000 bbl daily above last year, but supply 
was boosted 702,000 bbl daily above last year. The result: 
are shown by the fact that stock withdrawals this year have 
amounted to only 6,860,000 bbl, compared with the stock 
draft last year of 24,537,000 bbl. More crude production 
greater refinery runs to stills and more imports this year 
present a materially improved supply outlook. 

LESS DRILLING. Well completions in February were sharply 
lower than January, not because it was a shorter month but 
due to extremely severe winter weather. Daily average com- 
pletions in February were 77, against 90 in January. Wild- 
cat completions averaged 13 in February, against 16 in Jan- 
uary. While equipment is still not in plentiful supply, it is 
likely that the advent of spring will bring a substantial gain 
in all drilling. Results since January | indicate a gain over 
the same period of last year of 12 per cent in all wells drilled 
and a gain of |7 per cent in wildcats. New operations at 
the close of February were 15 per cent above last year. 
PEAK CRUDE PRODUCTION. A new peak in U. S. crude 
production of 5,389,000 bbl daily was recorded in February. 
This represents an increase over a year ago of 12 per cent. 
Production since January | averaged 5,378,000 bbl daily. 





Comparative Statistics, February, 1948 


All figures are computed on a Bureau of Mines’ Basis* 
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iT otal demand, including exports. 





Bn | BR - hens pow +m re rty Per cent 
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Wells drilli © 810 4,400 3,810 15 otal demandf, all oils | 184,870)"197,740) 169,257) 382,610) 352,636] + 8 
lis drilling.........---.-| 4,400) 4,450) 3,810) 4,400) 3,810) +15 Daily average. .. 6375| 6379! 6.045| 6.377 5,977) 
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GR ck che 162) 207 246 369 530} —31 Louisiana....... $2.62 | Basic crude prices: a 
1 ee ea bets: 373) 458 328 831) 761; +9 U.S. average. ..$2.61 | Arkansas....... 2.43 | Oklahoma-Kansas (36 gr.).....$2.5° 
POP CONE MEN 6 5c acca: 20.0) 19.9 19.6 19.9 20.2; — 0.3 exas.......... 2.61] New Mexico.... 2.40] Texas Gulf Coast (36 gr.)..... 2.8 
| California...... 2.42} Mississippi..... 2.42] East Texas............ nae ae 
Service wells. Soa 144 218 110 362) 260) +39 Oklahoma. ..... 2.63 | Illinois....... . 2.76] West Texas (36 gr.)........... 2.4- 
_ . = os onl nd 7601 4417 Kansas..... 2.62 | Other states.... 3.15 ens Signal Hill (26 gr.).. 2.44 
Went WOMB. : ooccsccicden : ! ‘ 889) 760) 7 ennsylvania, Bradford. ...... 5.00 
Oil PEP tre ere o 62 60 47 122) 102} +20 a : a 
Gas... : awa 18 19 14 37| 24| 54 ones - en 
ve eR! 305 425) 288 730| 634 Ti 5 Drilling and Production Statistics by States 
Percent dry.............| 79.2) 94.3] 82.5] 82.1] 83.4) — .3 | ————— 
= $< ————| | | —— |_—_—___—_ | Feb. Jan. Feb. |Thisyear}Last year| Per cent 
Crude supply®.............| 164,400] 175,700) 143,137] 340,100 295,700, +15 —_— 1948®) | 1948® | 1947 _| to date | to date | change 
Daily average............ 5,669} 5,668) 5,112) 5,668 7 Wells drilled (excl service) ..| 2,249] 2,809} 2,021] 5,058} 4,524) + 12 
; ; : oe - SE Jo cicissaesscese 28 35, «'14|—Sttié«iD 37| + 70 
ay npr ae ee ee Gee California. <.0° 00000000.) ar} ate] 155) aan} 32 | + 32 
P Se aS me eee S . — P — woe rere iT 154 173 126 327 292 12 
‘ —. ee 197 244 187 441 398 : 11 
Crude stocks epee araee iat 228,020 a —_: —_ — —1 "ecto 123 144 94 267 196 + 36 
Days supply............. 40 0 7 7 ivaclaa ea ke wie oe . : pies ; 
s Bessie cicadas estrone 32 35 22 67 57) + 18 
Natural gasoline production..| 11,500|  12,100| 9,864} 23,600} | 20,435] +15 aon Piet ee eee eees a a i. a. ae 
Daily average............ 397 390 352 393 346 — ss eae “4 : a <4 i 
. ee Dake 715 892 618 1,607 1,383} + 16 
FTN aoa co m 4 
Motor fuel production. ..... | 67,550] 74,430] 60,485} 141,980} 126,389] +12 Other states...............|_ 495) 676) 455) N71) 1,095) + 7 
Daily average............ 2,329 2,401 2,160 2,366 2,142 Wildcats drilled (incl above) . 385 504 349 889 760) + 17 
CS Rae 7 11 3 18 8 125 
Gasoline yield, percent.....| 28.3] 28.2] 90.7| 28.7] 99.8] —1.1 | Galton” 25 26 95 51 sol Ls 
. Eee Preece 33 28 20 61 60} + 2 
Motor fuel demand}........ 59,940} 964,000) 55,584) 123,940) 115,909) + 7 Meneses. ........ at 30 35 25 65 54] + 20 
Daily average............ 2,067 2,065 1,985 2,066 1,965 Louisiana....... ay 20) 16 14 36 341 + 6 
, z , Mississippi. . . . sa 6} 9 9 15 20) — 25 
“oo fuel yall eae — wae ~—s — —_— + 6 New Mexico...... : 3 3 5 6 10| — 40 
ays supply............ ‘ * Oklahoma. .... siauiaa 52 84) 91 136 163} — 17 
, OO See : ite 149 222 120 71 256 45 
Foe) oil production. ... 70,810 74,650 56,136 —- ne +25 Other states........ hie 60 _ 70 37 a 130 105 T 24 
PEN ss or 3s — a «CS Daily crude production... 5,380| 5,368] _4,810| __5,378|__4,737| + 14 
Fuel oil demandt...........| 86,630} 992,530} 78,002] 179,160} 163,569) +10 (ee 87 87 80 87 80; + 9 
Daily average............ 2,987 2,985 2,786 2,986 2,772 — iste mtinaai waders A = ps = . = + s 
; inois.... Rega 7 ¢ 7 — § 
Fuel oil stocks............. 79,850} 87,940) 75,381) 79,850) 75,381] + 6 RMN: 2.455.504.0500 0 281 292 272 287 270} + 6 
Days supply............. 27 29 27 27 27 PAMIBIBIB 5006. 5 000s : 477 475 420 476 417) + 14 
Mississippi. . . . . Rats 114} 115 84 115 86) + 34 
Refinery still runs.......... 157,200} 168,480} 134,953} 325,680) 281,850) +16 New Mexico........ ~ 128 125 106 126 104 + 21 
Daily average............ 5,421 5,435 4,820 5,428 4,777 CS SRT , 409 406 37) 408 367) + 11 
ME ok dckakinecaas re 2,428 2,401 2,074 2,414 2,012) + 20 
All refined stocks........... 266,500) 269,300) 251,646; 266,500) 251,646) + 6 _ Ee eee 135 134 112 134 109} + 23 
Days supply............. 43 43 42 43 42 Other states....... cae 225 227 204 225 209} + 8 
*Unless otherwise stated all figures represent thousands of barrels. ®- Preliminary. ®Includes domestic production and imports. 


“Includes finished and natural gasoline. § Revised. 
Preliminary estimates based upon data supplied by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 
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@ RESERVES AT ALL TIME HIGH. Discovery of new oil pools 
and extensions of known fields in 1947 increased the nation’s 
proved petroleum reserves by 700.000.000 bbl. Compared with 
production during the year of approximately 2,000,000,000 
(billion) bbl of oil. a total of 2.716.108.000 bbl was found 
through new discoveries. extensions, and revisions. Proved re- 
serves in the United States were 24.741.660,000 bbl on Decem- 
ber 31, 1947. compared to approximately 16,000,000.000 (bil- 
lion) bbl 10 years ago. 


The annual joint report of committees on reserves of the 
\merican Petroleum Institute and the American Gas Associa- 
tion issued this month showed the nation’s proved petroleum 
reserves at an all time high. These reserves include crude oil 
and natural gas liquids. the latter amounting to approximately 
one-eighth of the total. 

\s in all previous reports, the joint committees emphasized 
the fact that their estimates refer solely to “proved” or blocked- 
out reserves. They include only oil and natural gas liquids 
recoverable under existing economic and operating conditions. 
lhe estimations do not include crude oil in the unproved por- 
tions of partially developed fields; oil in untested prospects: 
oil that may be present in regions believed to be favorable; oil 
that becomes available by secondary-recovery methods; liquid 
fuels that may become available through chemical processing 
of natural gas. or synthetic fuels that may be made from coal. 
shale, or other materials. 

In the case of new discoveries. which are seldom fully devel- 
oped in the first year and in fact for several years thereafter. 
the estimates of proved reserves necessarily represent but a 
part of the reserves that may ultimately be assigned to the new 
reservoirs discovered, 

\s in the case of the 1946 report, the crude oil reserves were 
estimated by the American Petroleum Institute committee. the 
natural gas reserves by the American Gas Association commit- 
tee, and the natural gas liquids reserves (condensate, natural 
gasoline, and liquefied petroleum gases) by both committees. 
The division of these reserves and the preduction is given in 
the following table: 


Increase, 1947 

Dee. 31, 1946 Dee. 31, 1947 over 1946 

(Barrels of 42 gal.) 
21,487,685,000 


3,253,975,000 


Reserves 


20,873,560,000 
3,163,219,000 


614,125,000 
90,756,000 


Crude oil 


Natural gas liquids. 


24,036,779,000 = 24,741,660,000 


Total 704,881,000 
Increase, 1947 

Production 1946 1947 over 1946 

(rude oil ; 1,726,348,000 1,850,445,000 124,097,000 
Natura! gas liquids 129,262,000 160,782,000 31,520,000 
Total... 1,855,610,000 2,011,227,000 155,617,000 


The corresponding reserves and production of natural gas 
follow: 
Increase, 1947 
Dec. 31, 1946 Dee, 31, 1947 over 1946 
-- (Millions of cu ft) —_ 
160,575,901 


Reserves, natural gas..... 165,926,914 5,351,103 
. Increase, 1947 
1946 1947 over 1946 
Production, natural gas........ 4,942,617 5,629,811 687,194 
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The production figures are net after deducting the amount 
of gas returned to reservoirs. 


@ TO STUDY PETROLEUM'S AVAILABILITY. The petroleum 
industry has launched a world-wide investigation into the 
availability of petroleum products for consumption in th: 
United States for both immediate and future needs, President 
William R. Boyd, Jr.. of the American Petroleum Institut: 
announced. 

The subcommittees of the Institute’s National Oil Policy 
Committee will make the studies. The first is instructed to 
“prepare and to present to the main committee as soon as pos- 
sible a study based on the best available data on the quantities 
of various petroleum products available for consumption in the 
United States during the remainder of the current year and 
next winter's heating season.” The subcommittee will be headed 
by Howard W. Page, Standard Oil Company (New Jersey). 
New York. 

The second subcommittee has a similar assignment, but on 
a long-range basis. It is instructed to study the quantities of 
oil available for consumption in the United States over a period 
of the next 10 to 15 years. This group will be headed by L. F. 
McCollum, Continental Oil Company, Ponca City, Oklahoma. 

In addition to these committees of the Institute. appointed 
by the chairman of the National Oil Policy Committee, A. Jacob- 
sen, Amerada Petroleum Corporation, New York, Boyd an- 
nounced that he had invited the presidents of six other oil 
trade associations to designate suitable personnel to partici- 
pate in the discussions and collaborate in the report of Page's 
committee and to participate in the discussions and report of 
McCollum’s group. 

“Mounting demand for petroleum products has given rise 
to a great deal of public apprehension as to both the short- 
range and long-range availability of petroleum products for 
the people of the United States,” Boyd said. 

“The alarmed prediction that ‘we are running out of oil’ with 
which this industry has been confronted since 1860 again is 
abroad in the land. The uninformed are even setting dates upon 
which we will run out of oil. 

“There is no question that the nation’s position in regard to 
the availability of liquid fuels deserves close attention. These 
committees, composed of the best informed men in the busi- 
ness. will attempt to evaluate. based upon all data at their 
command, the exact position of the United States in this regard. 

“Their findings will be authoritative. They will constitute a 
report to the nation of everything the American petroleum in- 
dustry knows on the subject.” 


@ NEW PETROLEUM PURCHASING BOARD. A new board to 
handle petroleum products buying for the three branches of 
the armed forces has been established by the Department of 
Defense. This body, known as the Armed Services Petroleum 
Board, will replace the joint Army-Navy Petroleum Board. ac- 
cording to Secretary of Defense Forrestal. 

The new set-up will differ from the old primarily in that the 
joint beard had no head and accomplished its job mainly 
through working agreements between the board members 
themselves. 

The new agency will be made up of six members, repre- 
sentatives of the chiefs of staffs of the army and air force and 
the chief of naval operations. together with representatives from 
the supply service branches of the three services. 


@ ASKS ALASKAN EXPLORATION FUNDS. Commodore W. G. 
Greenman. director of naval oil reserves, has asked Congress 
to appropriate enough money to carry the Navy's Alaskan 
exploration program through 1953. Com. Greenman told a 
House armed services subcommittee that oil in commercial 
quantities had not yet been found in Alaska but discovery of 
oil-bearing sands had been encouraging. 

Funds now available for the project will take it only through 
1949, he said. and estimated cost through 1953 would amount 
to $20.000,000. 

Three wells have been drilled at Umiat. he said, and one 
yields 24 bbl a day. Other promising tests have been drilled at 
Cape Simpson. 

He said it is believed the Russians are producing oil north 
of Yakutsk in western Siberia and, if they are. they are drilling 
on the other side of the basin the Navy is exploring. 
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PENBERTHY 


“REFLEX”? 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


PENBERTHY 


“REFLEX”? 
WATER GAGE SET 


PENBERTHY 


“TRANSPARENT”’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 





































Liquid always shows 
black—empty space 
shows white. Preferred 
where the liquid level 
must’ be easily and posi- 
tively visible, and when 
liquids are under high 
pressure or at high tem- 
perature. Made of alloy 
temperature resisting 
steel and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E. requirements. 


The ‘‘Refiex”’ is one of 
the complete line of Pen- 
berthy Gages that meet 
every liquid level gage 
requirement. 





PENBERTHY INJECTOR CO. 


Conadian Plan 
DETROIT, MICH. —winpsor, ONTARIO 


PENBERTHY 


TT ee 












For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 
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PENBERTHY INJECTOR CO. 


MICH. nk ee eet ic 


PENBERTHY 


AUTOMATIC 
INJECTORS 






Used to observe: color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E, requirements. 


The “Transparent” is 
one of the complete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 











PENBERTHY INJECTOR CO. 


DETROIT, MICH. winbeon ONFAMO 


PENBERTHY 


EJECTORS . 














Usea wherever seepage 
water accumulates, the 
Penberthy Automatic 
Electric Sump Pump and 
the Penberthy Automatic 
Drainer (water or steam 
operated) have demonstrated their 
superiority in this service. Simple and 
rugged design—copper and bronze con- 
struction throughout. 











PENBERTHY INJECTOR CO. 


DETROIT, MICH. WINDSOR, C phon SN 


THE PETROLEUM ENGINEER, March, 1948 





The accepted method for assuring an 
uninterrupted supply of feed water to 
oil field boilers. Penberthy Automatic 
Injectors will supply feed water to 
boilers at minimum cost, are quickly 
and easily installed, reliable under 
most severe operating conditions, re- 
quire little attention and no careful 
handling. Highest quality design and 
rugged construction. 





Use the power of steam, air or 
water under pressure to lift 
liquids. Being simple jet pumps 
they have no moving parts and 
require no lubrication. A variety 
of models to meet different condi- 
tions. Also used as water heaters. 











ail 
PENBERTHY INJECTOR CO. 


DETROIT, MICH. WINDSOR, ONEAMIG 


PENBERTHY INJECTOR. CO. 


DETROIT, MICH. 
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Exploration wells that have found production. 


@ WYOMING. Ames Management 1 Government C NW SW 1- 
$7n-63w Niobrara. 300-500 BOPD Muddy (Newcastle) 4882 ft. 
Texas Unit 1 C NW NE 2-52n-72w Adon structure, Campbell. 
200 BOPD 30.8° Converse 8997-9012 ft. 
Sinclair Wyoming 22 Witty Unit 1-26n-90w. Sweetwater. 3-hr 
DST 108 B oil Emsden 6508-55 ft. New sand. 


@ KANSAS. Cities Service 1 Hall “M” SE SE SE 11-12-17w 
Ellis. 377 BOPD Lansing 3361-512 ft. 

M. B. Armer & J. Lindas 1 Hammeke NW NW SE 21-21-12w 
Stafford. 50 BOPD Arbuckle 3565-76 ft. 

Woodriver 1 Ney “A” SW SW NE 31-15-12w Russell. 50 
BOPD Lansing 3089 ft. 

Woodriver 1 Ney “B” NW NW SE 31-15-12w Russell. 200 
BOPD Arbuckle 3345-55 ft. 

E. H. Adair 1 Jensen SW SW NE 27-22-4e Marion. 100 BOPD 
Mississippian chat. 

Henderson 1 Keller SW NW NE 5-19s-9w Rice. 1497 BOPD 
Arbuckle 3246 ft. 

Continental 2 Gilbert NE NW SE 6-9s-18w east Barry field. 
Rooks. 79 BOPD Lansing-Kansas City 3460 ft. 

Consolidated Gas Utilities & Anderson-Prichard 1 Frantz 
NE NE NE 35-20s-2w Sumner. 21 B oil in 12 hr and 5000 MCF 
gas daily Mississippi lime 3742-79 ft. 

Stanolind 1 Trussell 28-26s-39n Hamilton. 1161 MCF gas 
daily from 2456-80 ft and 2400-32 ft. 


@ CALIFORNIA. Morton & Sons 1 Dominguez Estate, south 
flank Dominguez Hill field, Los Angeles. Estimate 200-300 
BOPD 30° from 7808-8015 ft. 

Seaboard 81-80 Pauley-Seaboard 20-3s-14w, Lawndale, Los 
\ngeles. 295 B 60.4° and 4570 MCF gas daily 7990-96 ft. 


@ KENTUCKY. R. Alworth & Ashland 1 Loving 1-K-25 Hopkins. 
5000 MCF gas daily from 2220-36 ft. 


@ OKLAHOMA. Deardorff 1 Conners SE NE NW 9-19-7e Creek. 
DST 125 ft oil Skinner 2612-20 ft. 

Gas & Oil Industries 1-B Thompson C NY% SW NW 3-9n-9%e. 
Papoose field. Hughes. 500 ft oil from 3284-322 ft. New sand. 

Wilcox 2 Woodward NE NW NE 13-12n-9e Okfuskee. 100 
BOPD Wilcox 3907-18 ft. 

Carter 1 Bramble NE SW SE 24-4n-3w Garvin. 35-min DST 
est. 20 BOPH. 4000 MCF gas Bromide 7394-414 ft. New sand. 

Magnolia 1-A Miller C NW NE 14-6n-9w, opens West Laverty 
pool, Caddo. 195 BOPD Marchand 10.630-55 ft. 

Sinclair 1 Tulsa University-B NW SE SW 33-3n-2w South- 
west Antiovth, Garvin. 486.B oil in 23-hr Hunton lime 6756-807 ft. 

Sohio 1 Wilfong NW NE SE 34-5-5 Pontotoc. DST 200 ft oil 
Viola lime 2919-44 ft. 

Gulf 1 Foster NW NW SW 4-9n-7e Cheyarha pool, Seminole. 
DST 40 BOPH Gilcrease 3500-75 ft. 

J. E. Crosbie 5 Schultz NE NW SW 30-12n-7e, Garden Grove 
pool, Okfuskee. 90-min DST gas & 300 ft il Skinner 3182-207 
ft. New sand. 

Tide Water 1 South Marlow CSE SW 27-2n-7w Stephens. 40- 
min DST 15000 MCF gas daily and cond from 7897-913 ft. 
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@ TEXAS. C. S. Chancellor and Slick 1 Davis 105-8-H&GN, w 
of Pecos Valley, Pecos. Distillate, 15200 MCF gas daily 9234. 
84 ft. - 

Holly Dev. 1 George Stanchos, J. Kelly sur, Dewitt. DST 5 
BOPH 35° from 7612 ft. 

Pan American 1 Joe Heim, S. Marsh sur, Brazoria. 200 BOPD 
29.7° from 9200-0614 ft. 

Texas 1-U States, sec 22, blk 40, University Land, Crockett. 
2 BOPH Ellenburger 8670-750 ft. 

F, M. Manning 4 W. T. Moore-A, sec 2255, TE&L sur, Chaney 
field, Stephens. 138.74 BOPD Caddo 3322-27 ft. New sand. 

T. A. Kirk et al 1 Mears, W. DeMoss sur, Comanche. 308 
BOPD Marble Falls 2792-811 ft. 

Seaboard 1-B Caldwell, sec 32, blk 32, T&P sur, Howard. 
200 BOPD 43° Pennsylvanian 7946-56 ft. 

Wrather 1 Varner, Wimberly field, Jones. 8 sands 2100-2557 
ft. 45 BOPH King lime 2550-57 ft. 

L. W. Barrett 1 McCall, G. J. Cox sur, A-163, Montague. 
30 BOPH conglomerate 6400-10 ft. 

Continental 1-A-13 University, 13-47-U, Crockett. Swb 156 B 
oil in 23 hr Silurian 9210-300 ft. 

Arrow Drlg & Sells Pet. 1 Allen, Evans sur, Longwood area. 
Harrison. 148 BOPD 41.8° Travis Peak 6093-105 ft. New Sand. 

Humble 1-C Pickering, Rowe sur, Patroon area, Shelby. 1-hr 
DST gas & 1350 ft 31.8° oil upper Glenrose 5166-260 ft. 

McCarthy 1 W. H. Wood, sec 65 T&NO sur, Jefferson. 28 B 
cond & 2500 MCF gas daily from 10,498 ft. 

Anderson-Prichard & Vickers 1 Foster sec 12, blk 13 H&TC 
sur, Sterling. 21-hr test 736.7 B 28.5° oil Wichita-Albany Jime 
4252-95 ft. 

R-Y 1 J. H. Taylor 133-97-H&TC, Scurry. 87.95 BOPD 28° 
Ciearfork 2925-3176 ft. 

Stanolind 3 C. J. Anderson, Whitson area, Matagorda. 182 
BOPD 38° from 8570-76 ft. New sand. 

Tom Graham 1 Bailey, Agua Dulce farm lot 15, Nueces. 14500 
MCF gas daily from 6148-58 ft. 

Hiawatha 2-A L. G. Denman. Southwest Texas field, Duval. 
DST 250 ft oil 5782-84 ft and 800 ft oi] 4195-95 ft. New sand. 

Humble 2 A. J. Krause, Jourdanton field, Atascosa. 108 BOPD 
29.9° from 7155-64 ft. New sand. 

C. G. Glasscock & Pontiac Ref. 1 T. A. McDonald, I&GN 
sur 6, Calhoun. 150 BOPD 41.1° from 7268-69 ft. 

L. T. & Bobby Burns 1 Jones, sec 1840, TE&L sur, Archer. 
Swb 90 B oil in 16 hr Strawn 3209-22 ft. 

Superior 2 Fred Wines, Acme field, Clay. 154 B 41° oil in 
10 hr from 5857-67 ft. New sand. 

J. H. Snowden et al and L. H. Freedman 2 Wright 294- 
BBB&C, Wright pool, Throckmorton. Flowed oil on 4-min DST 
Caddo 4241-61 ft. New sand. 

Humble 1 J. A. Lutrick C SW SE 14-D8-EL&RR Hale. 165.15 
BOPD 24° from 7908-87 ft. 

A. O. Phillips 1 Julia Hills, F. H. Votaw sur, Liberty. 141 
B 41° oil daily from 5687-92 ft. 

Frank & George Frankel 1-C University, sec 25, blk 13. Shafter 
Lake field, Andrews. 1259.89 BOPD 42° Wolfcamp 8405-45 ft. 
New sand. 

F. M. Manning 1 Davis-Condon 1620-27-TE&L Throckmorton. 
28 BOPD Caddo 4175-80 ft. 

Stanolind 2 State, tract 2, Gulf of Mexico off High Island, 
Galveston. DST 1250 ft oil from 6330-60 ft. 

Oil Well Drig. 1 A. P. Allinson see 1. blk DA-8, GC&SF sur. 
Edwards. 2-hr DST 100 B oil Ellenburger 4696-715 ft. 

S. D. Johnson & Acme Die 1 Scaling 3-HT&B. Clay. Oil from 
Ordovician 5798-838 ft. 


@ INDIANA. H. L. Cokes et al 1 Heneison SW SW NW 19-5s- 
llw Vanderburgh. DST oil from Cypress 2341-54 ft and Aux 
Vases 2622-28 ft. 


@ LOUISIANA. Carter 1 Conway Gandy C SW NW 28-19n- 
7w Claiborne. Four shows in Cotton Valley 11.002 ft. 

Skelly 1 Thelma Nash SW SW NE 20-12n-l6w, nw of Logans- 
port field, De Soto. 210 B cond daily 6106-60 ft. 

Magnolia 1 McPherson 26-5s-8w Hurricane Creek pool, Beau- 
regard. 120 BOPD 43.8° Cockfield 8415-20 ft. 


@ ILLINOIS. Calvert & Willis and Ashland 1-B Bemis SW SE 
NE 8-3n-8e Clay. 363 BOPD from McCloskey 3006-42 ft. 

Cities Service 1 Bryant CSE SE SW 5-2s-9e Wayne. 60 BOPD 
Aux Vases 3229-45 ft. 
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with chemical cleaning service 


Responsible engineers have found Dowell Chemical 
Cleaning Service to be a modern method for reducing 
costs. They know that more efficient operation of 
heat-exchange equipment is usually achieved after 
chemical removal of scale and sludge. They can see 
for themselves how safe, how rapid, how effective 
this tested process really is—when applied by experts. 


Dowell engineers fill the equipment with liquid sol- 
vents designed to dissolve and disintegrate the 
accumulated deposits. They are experienced in prac- 
tical methods, know which solvents to use, and bring 








with them adequate equipment—special truck- 
mounted tanks, pumps, mixers, heaters—for control 
of each stage of the job. 


To save dismantling and down time—to reduce 
operating costs—to maintain efficiency in heat-ex- 
change equipment, boilers, condensers, water lines 
and water wells—call Dowell. 

DOWELL INCORPORATED «+ TULSA 3, OKLAHOMA 
New York, Philadelphia, Boston, Baltimore, Pittsburgh, Buffalo, Cleveland, 
Cincinnati, Detroit, Chicago, St. Louis, Kansas City, Wichita, Oklahoma 
City, Houston, Fort Worth, Shreveport, Mt. Pleasant, Michigan; Salem, 


Ill.; Borger, Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La.; 
Long Beach, Casper: Dowell Associate—International Cementers, Inc. 
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@ $30,000,000 LINE FOR CANADA. H. H. Hewetson. president 
of Imperial Oil, Ltd.. announced his company is considering 
construction of a $30,000,000 pipe line to carry crude oil 500 
miles southeast from Edmonton in Alberta to Prairie refining 
centers at Regina and Moose Jaw. 

Plans also include a $20,000,000 exploratory and develop- 
ment well-drilling program for the Leduc-Calmar sector of the 
\lberta oil field in 1948 and erection of a gas-gathering system 
and a $1,500,000 gas-absorption plant for the field. Imperial 
will drill 100 development wells in the field in 1948, he said. 


@ TENNESSEE GAS TO EXPAND. Tennessee Gas Transmission 
Company will spend another $12,000,000 this summer enlarg- 
ing its system, President Gardiner Symonds has announced. 

The company has received authority from the Federal Power 
Commission to increase its capacity by another 60,000,000 cu ft 
daily, he said. 

This will be done by laying 150 miles of 30-in. main line loop 
between Nachitoches, Louisiana. and Portland, Tennessee, and 
by installing an additional 10,000 hp of compressor engines in 
five of its existing stations. 


@ WORK ON COMPRESSOR PLANT BEGUN. The Texas Com- 
pany has awarded a contract to Brown and Root, Inc., to install 
and construct a compressor plant in the Withers field, 10 miles 
northeast of El] Campo, Wharton County, as the first step in a 
general program to conserve gas in that area. 

Three compressors of 600 hp each, will be installed to com- 
press 9,500,000 cu ft of gas daily. The gas will be used for gas 
lift purposes and the excess will be ‘sposed of to gas pipe line 
companies in the area. 

The definite program for the gas collection and distribution 
system in the field has not been outlined yet, because of diff- 
culties experienced in obtaining steel pipe. 


@ UNITED GAS TO EXTEND FACILITIES. United Gas Corpora- 
tion announced it would begin a $28.000,000 expansion pro- 
gram. which will include extension of supply facilities to more 
than 27.000 new customers. N. C. McGowen of Shreveport. 
louisiana, president. said the expansion would involve expendi- 
ture of $8.500.000 for new main transmission lines and $6,500.- 
000 for lease acquisitions, exploratory drilling of gas and oil 
wells and cycling operations. 

He said $3.500,000 had been earmarked fer a new gasoline 
plant at Carthage, Panola County, Texas. 


@ TO BEGIN RANGELY LINE SOON. By the end of the year 
Standard Oil of California expects to complete its pipe Jin: 
from Rangely field. Rio Blanco County, Colorado, to refinerie~ 
it Salt Lake City, Utah. The line will traverse Wolf Creek Pass. 
northwest of Duchesne, Utah, at an elevation of 9480 ft, which 
makes the line the highest in the United States. Construction 
will begin as soon as weather conditions are more favorable. 
The cost is expected to'run about $5,500,000. The project will 
he operated by the Salt Lake Pipe Line Company, a newly 
organized subsidiary of Standard of California. 

Initial capacity of the line will be 25,000 bbl of oil a day. 
with possibility of increasing to 35,000 bbl if needed. 


@ EASTERN LINE SCHEDULED. Socony-Vacuum Oil Company 
in May will begin work on a 125-mile 6-in. pipe line from South 
Portland Maine, to Bangor, serving Auburn and Hallowell en 
route. The work is expected to he completed in July. 
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@ PLANS INCH LINES EXPANSION. Texas Eastern Transmi- 
sion Corporation, Shreveport, Louisiana, applied to the powe: 
commission for authority to install an additional 114,000-h; 
in compressor stations on the Big and Little Big Inch pipe lines 

The company estimated that additional horsepower woul: 
increase delivery capacity from 433,000,000 to 508,000.00: 
cu ft daily. The installation cost, about $8,983,900. would brin. 
the total cost of the pipe line system to $181,390.900. 

Texas Eastern said it has agreed to deliver 75,000,000 cu { 
of natural gas daily to the East Ohio Gas Company, Cleveland 
and the Peoples Natural Gas Company and New York Stat: 
Natural Gas Corporation. both of Pittsburgh. 


@ WANTS TO BOOST GAS SUPPLY TO WEST. E] Paso Natura! 
Gas Company has requested permission from FPC to build « 
$81,101,200 pipe line project to increase natural gas supply in 
California. 

The pipe lines, designed to carry an additional 300,000.000 
cu ft of natural gas a day, would be completed by November 
1950, or shortly thereafter, according to the company proposals. 

The present application. which is a substitute for a previous 
one, includes plans for a pipe line from Lea county, New 
Mexico, to a point near Blythe, California, and a second line 
from San Juan county. New Mexico, to the vicinity of Needles. 
California. 


@ FPC HEARING PROCEEDINGS. Trans-Continental Gas Pipe- 
line Company’s application to build a $150.000.000 natural ga-+ 
system from Texas to the Eastern Seaboard is being heard be- 
fore FPC beginning March 22. 

The date was set to speed final decision on the case, and 
usual intermediate procedures will be omitted. Hearings have 
been in progress since October. Testimony by opponents of the 
1839-mile line began February 12. 

The application is opposed by Texas Eastern Transmission 
Corporation, purchaser of the Big and Little Inch pipe lines. 
and Tom J. MeGrath. of the National Coal Association. 


@ ANOTHER INCH CONNECTION. The East Ohio Gas Com- 
pany has begun construction of about 84 miles of 20-in. pipe 
line extending from a connection with Texas Eastern Trans- 
mission Corporation’s Inch lines at East Ohio’s Mullett Farm 
valve station to its Gross Farm valve station near Canton, Ohio. 
Cost of the facilities has been estimated at $3.200.000. The 
maximum capacity of the line is estimated to be about 130.- 
000.000 cu ft of natural gas daily. 


@ COMPRESSOR STATION TO BE ADDED. Michigan Ges Stor- 
age Company will construct a compressor station on Panhandle 
Eastern Pipe Line Company’s North Line near Flint, Michigan. 
The station would consist of four compressor units of 1000 hp 
each and associated auxiliary equipment. Construction costs 
have been estimated at $559,400. Capacity of the line upon 
which it would be installed would be increased by about 
24,000,000 cu ft per day, the company stated. Construction is 
expected to be completed by May 1. 


@ PLAN WYOMING CARRIER. Frontier Refining Company 
has applied for a permit to build a 65-mile pipe line from the 
Mush Creek and Ant Hill fields in Weston County, Wyoming. 
to a terminal of the Rocky Mountain Pipe Line Company’s line 
near Lusk. Wvoming. Line will cost $750.000. 


@ TRANS-ARABIAN LINE PROGRESSES. Since 875 miles of the 
1075-mile pipe line route lie within Saudi Arabia, delays on 
the Mediterranean end are not expected to affect the comple- 
tion date for the Trans-Arabian pipe line. it was stated by B. E. 
Hull. president of the Trans-Arabian Pipe Line Company. It 
still is planned to finish the line as originally scheduled in 1950. 
Thereafter the line will be used to transport more than 300.000 
bbl of oil per day toward Europe. 

Stable conditions prevailing within Saudi Arabia are reflected 
in current field reports of steady progress in construction of 
the off-loading terminal at Ras e] Misha’ab on the upper Persian 
Gulf Coast. The field base camp at this point. designed to 
accommodate 600 Americans. is 80 per cent complete. 

Three to five 30-ft lengths of pipe are being welded into 
90-ft to 150-ft lengths before stringing. The Ras el Misha’ab 
pipe-joining plant. where pipe can be welded automatically, 
has heen completed and is in operation. 
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_.. but what about end results? 


OU engineers who operate Diesels know that the effi- 

cient performance of your engine depends on piston 
rings that cost so little. You know, too, that inefficient rings 
cause a great waste of fuel, loss of power and in many 
cases an accelerated rate of cylinder wear. Likewise your 
experience has probably indicated that the cost of replac- 
ing inefficient rings may amount to more than the cost of 
the best rings produced. 


Realizing this, more and more engineers are using Cook 
Graphitic lron Rings—even though the initial cost is higher 
—because they have found that in end results Cook Rings 
cost ever so much less. Custom made of unique materials 
to special designs and proven by years of performance, 
Cook Graphitic Iron Piston Rings have an outstanding 
record in reducing operating costs and keeping them low 
throughout their long life. For the complete story, address 
Dept. 5-C. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE, KY. 


BALTIMORE ® BOSTON ® CHICAGO ® CLEVELAND 
HOUSTON ® LOS ANGELES ®@ MOBILE ® NEW ORLEANS 
NEW YORK e SAN FRANCISCO e TULSA 





_ “Better Piston Rings for Higher Efficiency — through Metallurgy” | 
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@ WORK BEGUN ON STANOLIND PLANT. Garden City. Kan- 
sas, has been selected by Stanolind Oil and Gas Company as 
the site for its multi-million dollar synthesis plant that will 
convert natural gas into liquid fuels and chemicals, E. F. 
Bullard, president, announced. 

Stanolind’s plant will take natural gas from the Hugoton 
field, some of which is not desirable for sale because of its low 
Biu content, and will convert it into synthetic gasoline, diesel 
fuel, fuel oils, and useful chemicals. 

During the height of construction, Stanolind engineers esti- 
mate that nearly 4000 workers will be required on the project. 
(hey are hopeful that the plant can be completed and in pro- 
duction by January, 1950. A permanent force of about 600 
will be needed to operate the plant. 

The gasoline and fuel oils produced at the plant will be 
iuarketed largely in the Kansas area. The chemicals produced 
will be distributed by U. S. Industrial Chemicals, Inc., through- 
out the country. 

sullard said that many major pieces of equipment are already 
being fabricated and that more than 200,000 tons of equipment 
and material will be brought to the site during the construction 
period. As part of the project, the largest oxygen plant in 
\merica will be built at the site to supply oxygen for the 
process. The plant power house will have a generating capacity 
large enough to supply electricity for an average city of 50,000 
population. 

This big project will include a natural gasoline plant to 
extract liquefiable hydrocarbons such as gasoline, butane, and 
propane from the natural gas; the synthesis plant itself includ- 
ing the oxygen production unit; a chemical refining unit; power 
plant; office building; laboratory and many auxiliary buildings. 


@ CALIFORNIA PLANT BEGINS ADDITIONS. Standard Oil 
Company of California has authorized Universal Oil Products 
Company to design a two-coil thermal cracking unit of the 
latest design, with stabilizer and other auxiliaries, and a Unisol 
unit to extract mercaptans from the cracked gasoline. 

Both units are to be installed in the Standard Bakersfield. 
California, refinery, as part of a program of expansion and 
modernization of that plant. The cracker is to be designed to 
process 9000 bbl per day of heavy oils. C. F. Braun Company, 
{ Alhambra, California, are the general contractors. 


@ SYNTHETIC PLANT REPORTED. New Mexico is being con- 
sidered as a possible site for a government-owned commercial- 
size synthetic liquid fuel plant, it is reported. James Boyd. direc- 
tor of the Bureau of Mines, was quoted as saying that labora- 
tory tests were made of samples of New Mexico coal, and that 
it was found suitable for conversion into liquid fuels by the 
hydrogenation process. 

New Mexico coal reserves are estimated at 22.000,000,000 
tons, Chavez said. 


@ UTAH REFINERY TO BE COMPLETED IN 1948. Standard of 
California expects to complete its new oil refinery in North Salt 
Lake, Utah, this year. The $5,000,000 plant will process Rangely 
crude to be carried by the pipe line scheduled for construction 
this year. (See Pipe Line page). Capacity of the plant, to be 
built by Bechtel Company of San Francisco, will be 15.000 bbl 
of crude oil a day. 
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@ MAGNOLIA PLANS OUTLINED. R. D. Handley, manager «; 
Magnolia Petroleum Company’s natural gas division, told th 
Kansas Corporation Commission the cost of a proposed gasolin. 
extraction plant in Grant County, Kansas, would cost as muc|: 
as $2,800,000 and the system of gathering lines for the plait 
would cost perhaps $1,800,000. The plant itself, he added, wou! 
cost from $850,000 to $1,000,000, and would be completed }), 
October, this year. Already 55 of the 63 wells in the Hugoton 
gas field to serve the plant are drilled or nearly completed. 

The plant would be operated by from 15 to 20 employes. 
would process about 60,000,000 cu ft of natural gas a day, and 
would produce 19,000 gal of high grade natural gasoline and 
15,000 gal of lower grade liquefied petroleum gases daily, |e 
added. Marketing residual dry gas to Cities Service Gas Cou- 
pany lines, he said, the plant could peak to 100,000,000 cu it 
of gas daily if needed. 

The gathering system, already started, will include 150 to 170 
miles of pipe, ranging from 4-in. diameter to 24-in. 


@ REPUBLIC BUYS TEXAS CITY PLANT. Sale of a Texas City, 
Texas, aviation gasoline plant for $2,300,000 to the Republic 
Oil Refining Company, wartime operator of the plant, has been 
approved by War Assets Administration. 

The property, having an appraised fair value of $2,543,000, 
includes a fluid catalytic cracking unit, gas concentration unit, 
alkylation unit, thermal reforming unit, and gas distillation 
unit. Under sale terms, Republic will expend or commit itself 
to expend $250,000 in six months and an additional $250,000 
within one year for repair, restoration, and rehabilitation of the 
refinery and shall have exclusive right to buy all or any part 
of the furniture and machines, laboratory equipment, spare 
parts, operating supplies, and fire fighting equipment on the 
property. 


@ ROCK ISLAND REFINING TO INSTALL UNIT. L.. FE. Winkler. 
president, Rock Island Refining Corporation, Indianapolis, Indi- 
ana, has just announced that his company has entered into an 
agreement with Universal Oil Products Company, Chicago, for 
the design and engineering of a fluid catalytic cracking unit 
which is to be installed in the Rock Island Refinery at Rock 
Island (near Indianapolis), Indiana. 

The unit that Rock Island will install is to be designed for 
a capacity of 5000 bbl per day of Mid-Continent type gas oil at 
54 per cent conversion. This is essentially the same type unit 
that Universal designed, and that has been on stream at the 
refinery of Aurora Gasoline Company, Detroit, since the sum- 
mer of 1947. 

The unit for Rock Island will be so designed that it will 
utilize to the fullest extent the already existing thermal crack- 
ing unit and gas recovery system. Feed preparation equipment 
for supplying “charge to the catalytic cracker is already in place 
and will be a part of the new fluid unit. 


@ LION OIL BUYS CHEMICAL PLANT. Lion Oil Company pur- 
chased from the United States government the chemical plant 
near E] Dorado, Arkansas. The plant, formerly known as Ozark 
Ordnance Works, is one of the largest United States producers 
of anhydrous ammonia, ammonium nitrate fertilizer, and nitro- 
gen fertilizer solutions. During the period from May 1943 until 
May 13, 1946, Lion Oil Company, through a wholly-owned sub- 
sidiary, operated this plant for the government. Then the com- 
pany took over the plant for private operation under a long- 
term lease and has been operating it continuously since that 
time. 

According to T. H. Barton, chairman of the board, outright 
purchase of the plant will permit greater flexibility in the opera- 
tion of these facilities and make the plant more readily available 
for capital additions and expansion which may be expected in 
the long-term growth and development of the chemical division 
of the company. 


@ CYCLING PLANTS. A permit to cycle the 7650-ft gas sand 
in the Francitas field, Jackson County, Texas, has been issued 
to the Francitas Gas Company by the Texas Railroad Commis- 
sion. 

Western Natural Gas Company was authorized by the Com- 
mission to operate a cycling plant,in Goebel field, Live Oak 
County. It will process gas from five wells in the Luling sand, 
and return residue gas to the reservoir. 
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A heavy-duty rotary rig is preparing to drill the north offset to the 12,022-ft discovery well of the Benedum field. 


Benedum Ellenburger field developments 


Now that the smoke of excitement 
over the recent discovery of petroleum 
from a thick section of Ellenburger dolo- 
mite in Slick-Urschel and Plymouth’s 

12.022-ft Alford well 
| EXCLUSIVE | has cleared a little, 

the leaseholders in 
the Benedum field area of Upten and 
Reagan counties, Texas, are busy stak- 
ing locations, seeking pipe and other ma- 
terial and equipment needed for drilling 
and equipping deep, high pressure wells. 
moving into the area, rigging up, and 
spudding into the earth in a spreading 
search for crude oil. 

The Alford well was begun on May 
29, 1941, by the Plymouth Oil Company. 
It was located on an anticlinal structure 
about 10 miles northwest of Big Lake 


By K. MARSHALL FAGIN, Field Editor 


field that was indicated by seismograph 
exploration. Casing of 16-in. diam was 
set and cemented with 200 sacks at 308 
ft, 1054-in. casing was set and cemented 
with 1700 sacks at 3599 ft, and 7-in. cas- 
ing was set and cemented with 700 sacks 
at 9750 ft. A hundred sacks more were 
squeezed below the casing shoe using a 
drillable cement retainer. Five more 75- 
sack batches were squeezed below the 
shoe using a retrievable cement retainer* 
and allowing a 12-hr interval between 
batches. Difficulty with caving of a thick 
black shale section above the Devonian 
caused the operators to set a 51-in. liner 
from 9675 to 10,000 ft with 300 sacks of 
cement with a special duplex float shoe. 


*This is reported to be the first Baker retriev- 
able cement retainer used in West Texas. 
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The well was cored from 10,130 to 
10.145 ft, and about 3 ft of coarse crys- 
talline white glauconitic lime with a 
slight odor of sweet gas and a slight 
stain of oil was recovered. A 90-min 
drillstem test from 10.100 to 10.271 ft 
yielded a light blow of air during the 
first few minutes and again during the 
last 60 min. A 1000-ft water cushion was 
used, and recovery was 1092 ft of sweet 
gas-cut mud and water cushion through 
a 14-in. bottom hole choke and a 114-in. 
top choke. No salt water was found. 

The well was then temporarily aban- 
doned on May 5, 1942, at a total depth 
of 10,384 ft in lime and chert. A tem- 
perature survey was run on January 25, 
1946, from 2000 to 9805 ft in an effort 
to find out where gas was entering the 
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easing. The well was next worked over 
in September, 1946. Another drillstem 
test between 10,205 and 10,384 ft gave 
indications of a small] volume of gas. The 


casing was then perforated from 9660 - 


to 9695 ft with 210 shots. A 3-hr drill- 
stem test yielded gas in 11 min and a 
good blow” throughout, estimated as 
1000 to 15,000 cu ft per day. Recovery 
was 2160 ft of gas-cut, blue, fresh-water 
drilling mud. 

\ second 3-hr drillstem test was made 
through the same perforations, and the 
recovery was 2250 ft of gas-cut mud and 
water. The well was temporarily aban- 
doned again on September 27, 1946, at 

plugged-back total depth of 9734 ft. 
\ double-pin sub and roller tool had 
been lost in the hole before it was 
plugged back to 9734 ft from 10,394 ft. 

Slick-Urschel took over the well on a 
farmout deal from Plymouth Oil and 
Fred Turner and re-entered it on June 
16, 1947, to sidetrack the lower part of 
the hole and drill to the Ellenburger. A 
whipstock was set between 8504 and 
8522 ft and a 614-in. window was milled 
through the 7-in. casing. The window 
was reamed and a new 61%-in, hole was 
drilled directionally to the final total 
depth of 12.022 ft. where it was cased 
with string of 5-in. 18-lb extreme Jine 
casing. and cemented with 80 sacks of 
cement. The casing shoe was bottomed 
it 12.018 ft. or 4 ft off bottom.. 

Casing was perforated for production 
with 250 shots from 11.885 to 11,910 ft: 
11,945 to 11,960 ft. and 11.975 to 11,985 
ft in the Ellenburger formation. After a 
1500-gal acid treatment. the well was 
finally recompleted on an official Rail- 
road Commission test on January 4. 
1948, for an initial production of 833 
bbl per day through a 34-in. choke and 
a 12,011-ft string of 2-in. tubing with a 
subsurface regulator at 10,020 ft. The 
casing pressure was about 650 psig and 
the tubing pressure about 2400 psig 
while the well was flowing. The gas-oil 
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ratio was recorded, and reported to be 
calculated at about 4400 cu ft per bbl. 
The oil was reported to be about 56 deg 
API gravity. The subsurface regulator 
had a maximum opening of )4-in. 

The successful casing and recomplet- 
ing of this well in about 190 days 
through a 3500-ft section of sidetracked 
hole 6%-in. in diam marked a monu- 
mental achievement in modern drilling 
practice, although the total cost of the 
completed well was estimated to be 
about $980.000. Part of this high cost 
was caused by the natural difficulties en- 
countered in keeping the sidetracked 
section of the hole fairly straight by 
frequent plugback jobs, use of remov- 
able whipstocks, and deviation surveys. 
The new section of hole below the whip- 
stock was drilled directionally away 
from the old hole with a maximum drift 
of 8 deg from vertical to 9410 ft. From 
that point to about 10.000 ft. the hole 
was allowed to drift back to vertical. 

About 125 bits were used to complete 
the drilling of the 3500-ft sidetracked 
section of the hole using an average of 
18,000 Ib of drill collars and 50 rpm 
rotary speed. The thick black shale sec- 
tion above the Devonian formation was 
penetrated without much difficulty from 
heaving or caving, due to careful condi- 
tioning of the drilling mud with ben- 
tonitic material. caustic soda, and que- 
bracho. The weight of the mud was kept 
between 10.5 to 11 lb per gal by the 
addition of powdered barytes, and the 
water loss was kept to about 6 cc or Jess 
most of the time. The viscosity of the 
drilling mud was raised from about 50 
to 150 sec while the gel strength was 
kept low. The filter cake was maintained 
at about 1/16-in., and very little diffi- 
culty was experienced with loss of cir- 
culation. 

Some mud loss occurred after the 5-in. 
casing was run to 12,018 ft and circula- 
tion could not be established. Porous 
and permeable sections near bottom or 








SELF - POTENTIAL RESISTIVITY 





MILLIVOLTS OHMS mm 
NORMAL : 
i ee Pgs 
250 50 
- B- 0 LATERAL > 


+—+—+— 1 | |OO 
\ 





FIG. 1. Electrie log of the Ellenburger 
section of Slick-Urschel’s Alford No. 1. 


A 216 by 13-ft, 1000-psig test separ- 
ator receives well fluids at xbout 700 
psig from the heater equipped with 
a lg-in. choke (right). Production 
from the well is delivered to the 
heater at 1500 to 1800 psig through 
the high pressure 214-in. line pipe. 
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ehind the casing were apparently tak- 
ng the drilling mud at some pressure 
lower than the weight of a full column 
ff 10-lb mud. which is equivalent to 
ibout 6250 psig at 12,000 ft. The initial 
i llenburger reservoir pressure was later 
determined to be 5225 psig by a pressure 
bomb test. In other words, some of the 
drilling mud apparently entered the 
reservoir with less than a 1025-psig dif- 
(erential between the reservoir pressure 
ind the pressure of the column of 
i0-lb mud, 

Cementing the 5-in. string with a 
12.000-ft column of mud down the cas- 
ing ahead of the cement might have re- 
-ulted in forcing as much as 250 bbl of 
mud into the formation ahead of the 
‘ement. It was therefore decided to ce- 
ment the casing through a string of 2-in. 
tubing with a magnesium-type cement 
retainer® set a short distance above the 





The pressure gauge on Slick-Urschel’s 
Alford No. 1 rezistered 1800 psig while 
flowing at the rate of 700 bbl per 
day. Low-pressure separator and tank 
battery are seen in the background. 


{ temporary flow line carries pro- 
duction to the heater and high-pres- 
sure separator (upper right). The 
parallel line returns the separated pe- 
troleum to the low-pressure flow line. 
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float collar. This method enabled the 
operators to place the 80-sack batch of 
slurry behind the casing without pump- 
ing more than 30 bbl of mud into the 
formation ahead of it. 


A temperature survey indicated the 
top of the cement behind the pipe was 
about 10.820 ft. Following this opera- 
tion, the casing was perforated above 
this depth, and additional cement was 
displaced behind the pipe with full top 
hole returns of drilling mud. A junk 
basket* and casing scraper* were used 
subsequently in drilling out and clean- 
ing the casing for completion. 

After perforating three sections of the 
casing from 11,885 to 11,985 ft. the well 
was swabbed, acidized with 1500 gal of 
20 per cent acid for 11 hr. and swabbed 
again. It soon began to flow. and pro- 





*Manufactured by Baker Oil Tools, Inc. 
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duced about 50 bbl per hr for 5 hr 
through a 1-in. choke. 

Due to the unusual] hazards connected 
with drilling such a long and small di- 
ameter sidetracked hole through such 
hard cherts and limestones, and such 
thick shale formations, the drilling was 
conducted with great caution, and coring 
was ruled out as too hazardous. For the 
same reason, several oil and gas show- 
ings in the Devonian and Silurian forma- 
tions were not drillstem tested. 

One drillstem test was made in the 
Pennsylvanian. however. from 9410 to 
9494 ft. and 15 were made in the Ellen- 
burger. The test in the Pennsylvanian 
produced gas at the surface in 15 min. 
and recovery was 4800 ft of 40 deg API 
gravity oil, 1300 ft of oil-cut mud, and a 
1500-ft water cushion in 4 hr through a 
l-in top choke and %%-in. bottom choke. 
Four of the tests in the Ellenburger 
failed. and 11 yielded gas and various 
amounts of oil or condensate. The lowest 
eravity reported for any of the Ellen- 
burger oil on these tests was about 53 
deg API. About 2500 ft of such oil was 
recovered on a test from 11.587 to 11.684 
ft. About 200 ft of salt water was also 
recovered on that test. 

Figs. 1 and 2 show the electric log 
and a composite engineering log* 
through the Ellenburger section of the 
well. which was topped at 11.020 ft and 
not penetrated completely. The drilling 
time curve of Fig. 2 indicates that the 
Ellenburger was drilled at an average 
rate of about 22 min per ft. Twenty- 
eight new bits were used in drilling this 
1000-ft section of the Ellenburger dolo- 
mite. The leached’ residual oil curve was 
obtained by applying solvents to the 
drill cuttings and evaluating the resid- 
ual liquid hydrocarbon collected on 
color reaction plates. 

The two gas curves were obtained by 
analyzing the cuttings for combustible 
gases. The dotted curve represents the 
total combustible gases, including me- 
thane. The dashed curve represents all 

*Prepared for the operators by Rotary Engi- 
neering Company, Midland, Texas. 
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Lake Ellenburger field. and make a few 
tentative comparisons. The Ellenburger 
reservoir of the Big Lake field covers a 
proved area of about 1300 acres. [tis 
known as the “8500-ft" producing zone. 
and it is a gray limestone and erystalline 
dolomite reservoir of moderate hardness 
except for some extremely hard streaks. 
It is known to be more than 650 ft in 
thickness, 

The discovery well. Continental 
Group T's University No. 1-B. was com- 


FIG. 2. Composite engineering log of 
the Ellenburger section of Alford No. 
1, showing the drilling rate, depth. 
lithology (all of the Ellenburger is 
logged as dolomite), leached residual 
oil units, combustible gas units in the 
cuttings, and the percentage of fluo- 
resence due to oil in the samples. Table 
| (above) is data taken from a part of 
this log that is not shown. Also, not 
shown, is the bit record. 


THE 


pleted on December 1, 1928. with cable 
tools at a total depth of 8525 ft for an 
initial production of 40 bbl of 57.7 deg 
APL gravity oil and 500.000 cu ft of 
gas. This indicates that the gas-oil ratio 
was 12.500 cu ft per bbl, or almost three 
times the ratio of the Benedum discov- 
ery. The initial reservoir pressure was 
estimated to have been 3600 psig at 8300 
ft, or a normal gradient of 0.43 Ib per 
ft of depth. The Alford well has a 
measured initial reservoir pressure of 
5225 psig at 12.000 ft. which is also nor- 
mal for a column of fresh water that 
deep. The reservoir temperatures are: 
Big Lake, 8300 ft. 170 F: and Benedum. 
12.000 ft, 186 F. 

University No. 1-B was completed 
with 2347 ft of open hole below a string 
of 5-3/16-in. casing set at 6176 ft. and 
as the well was produced under open 
flow conditions, the gas and oil produc- 
tion increased to a peak of about 2900 
bb] and 27.000,000 cu ft per day in July. 
1930, about 18 months after it was com- 
pleted. The ratio at this peak rate, how- 
ever, was only 9500 cu ft per bbl, or 
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\ 3-in. pipe line from Slickh-Urschel’s 
\lford tank battery (upper right) is 
now connected to Shell’s new 8-in. pipe 
tine laid in a ditch (foreground) to one 
of its main lines about 10 miles away. 
lymouth Oil Company's Wallace No. | 
(derrick on horizon) was rigging up 
when this photgraph was taken. Paraf- 
fin from the Alford tank battery had 
just been ignited in a burn pit, causing 
the huge pillar of black smoke. 


000 cu ft per bbl less than the initial 
ratio. By that time other wells had been 
completed in the Ellenburger, and the 
production from the discovery well be- 
van to decline. It had produced a total 
of 2,651,138 bbl by December 18, 1931. 
but it had declined so much by March. 
1932, that it was drilled deeper. This did 
not result in much more production. and 
it was shut in early in 1933 after water 
hegan to appear. 

The second well was completed in the 
Big Lake Ellenburger field in October. 
1929, at a depth of 8379 ft for an initial 
production of 190 bbl and 5.000.000 cu 
ft per day. or a ratio of 26.400 cu ft per 
bbl. The third well was completed about 
30 days later at a depth of 8220 ft with 
un initial production of 327 bbl and 
6,000,000 cu ft per day, or a ratio of 
18,300 cu ft per bbl. By January |. 
1936, 25 wells had been completed in 
the Ellenburger reservoir at Big Lake. 
Initial production ranged from 160 to 
0000 bbl a day from depths of 8131 to 
$926 ft. Most of the later wells were 
drilled in with rotary rigs while produc- 
ing gas and “water white” oil. This 





method prevented the possibility of 
mudding off any of the permeable pro- 
ducing zones in the reservoir. It also 
enabled the operators to determine the 
approximate contact between an uppet 
zone that contained high-ratio wate! 
white oil and a lower zone that con- 


tained a lower-ratio “heavy” oil of about 
16 deg API gravity. 

The gas was separated from the oil 
and condensate in two stages, the first 
1200 psig and the second at 500 psig. 
The gas was then processed by a natural 
vasoline plant. As the production from 


\ new heavy-duty gas-engine driven rotary rig will be used by the Lee Brown Drilling Company to drill more than 12,000 ft 
io the Ellenburger producing zone at the Plymouth Oil Company’s J. B. Wallace No. 1, a north offset to the discovery well. 
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Slick-Urschel’s Alford No. 1, discovery well of the Benedum field in Upton County, Texas, is produc- 
ing through a temporary flow line (toward lower right) to a heater and high-pressure separator (not 
shown). The separated well fluid is then returned to the low-pressure flow-line from the well to the 
low-pressure separator (above). Plymouth’s J. B. Wallace No. 1, north offset, is visible in the distance. 


the Ellenburger reservoir declined rap- 
idly from an annual peak of 6.580.000 
bbl in 1931, water began to encroach 
on the southeast flank of the field. This 
was usually reflected by a sharp de- 
crease in production of both oil and gas 
and the production of the darker 46 deg 
API gravity oil. 

\s stated, Benedum may not prove to 
be comparable to Big Lake in many 
respects, but it is perhaps well to ponder 
Big Lake field’s history until more is 
known of the new field. The ultimate re- 
covery of the mixture of oil and conden- 
sate produced at Big Lake is estimated 
to be about 1,000,000 bbl per well, or 
20,000 bbl per acre, assuming the 25 
wells drain the 1200 proved acres, or 50 
acres per well. Then, without the benefit 
of core analysis data, we might conclude 
that the ultimate recovery per gross 
acre-ft of Ellenburger formation (using 
a thickness of 650 ft), will be about 31 
bbl of liquid hydrocarbons. Now, apply- 
ing this factor to, says, 975 ft of Ellen- 
burger at Benedum, we might expect a 
recovery of 30,000 bbl per acre, or 2,400,- 
000 bbl of crude oil and condensate 
(largely the latter) per well on a spac- 
ing pattern of 80 acres, and finally, with- 
out the benefit of seismic maps or other 
specific data on the probable extent of 
the new field, it would seem quite safe at 
this time*to say that the new field will 
probably cover at least 1700 acres and 
produce 50,000,000 bbl or more. Much 
more optimistic “guesstimates” are rife, 
and this bit of comparison may soon 
seem oddly pessimistic, for many new 
wells are scheduled to be drilled in the 
general area of the discovery, due to ex- 
piring leases and the “boom” fever that 
has struck this part of West Texas. 
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A large quantity of casing and much 
heavy equipment will be required to 
develop the field. As much as 300 ft of 
16-in., 60-lb surface pipe may be re- 
quired to protect fresh water sands: 
4000-ft intermediate string of 10%4-in.. 
32.75 to 45.5-lb casing may be needed 
to set through the salt section, and a 
12,000-ft oil string of 514-in., 17 to 20- 
Ib, N-80 will be needed for each well. 
All christmas trees and fittings having a 
working pressure rating of 6000 psig and 
a test pressure of 10,000 psig will prob- 
ably be required. A 12,000-ft string of 
2-in. tubing; high pressure line pipe or 
tubing for flow lines; a gas heater; a 
1000-psig separator, and a regular 125- 
psig separator; and four 500-bbl or 
1000-bbl tanks will probably be needed 
for each Ellenburger well. 

Heavy gas-engine or steam rigs, new 
strings of 4%-in. drill pipe, portable 
steel circulation pits. big new derricks. 
and tons of drilling bits and other equip- 
ment are being trucked toward the new 
area in increasing quantity. One 290-ft 
water well produced enough fresh water 
to supply all drilling requirements on 
the discovery well, which was drilled by 
Iron Drilling Company of Tulsa under 
the direct supervision of Jim M. Hewg- 
ley, a partner in the operation with 
Slick-Urschel. Sam W. Hogan served as 
petroleum engineer for the operators of 
the well. 

This discovery well was granted a 
temporary allowable of 500 bbl a day, 
and the operators have been running a 
number of productivity index tests to 
find the most efficient rates of flow with 
various choke arrangements and separ- 
ator pressures. 

One of the early pressure tests when 


the well was shut in for 96 hr showed 
the following results: Casing pressure. 
2600 psig; tubing pressure, 2679 psig: 
top of well fluid, at the surface; aver- 
age pressure gradient from the surface 
to 10,000 ft, 0.20 lb per ft; average pres- 
sure gradient from 10,000 to 12,000 ft. 
0.298 lb per ft; and corrected reservoir 
pressure at 12,000 ft, 5225 psig. 

One of the productivity index tests at 
the rate of 20 bbl oil per hr and a gas- 
oil ratio of about 4400 cu ft per bbl 
yielded a P.1. of 2.11, i.e., the produc- 
tion of 2.11 bbl per day per lb reservoir 
pressure drop. Another such test at the 
rate of 37 bbl oil per hr and a ratio of 
4000 cu ft per bb] yielded a P.L. of 1.27. 

When the writer visited the well last 
month, it was flowing with a tubing 
pressure of 1800 psig through temporary 
flow lines to a heater where production 
was passed through a 1-in. choke and 
delivered at a pressure of 700 psig to a 
2% by 13-ft, 1000-psig separator. The 
gas from this first-stage separator was 
returned to the heater and delivered to a 
high-pressure manifold at about 690 
psig for distribution to new drilling 
wells in the area. The excess gas was 
being flared. The oil and dissolved gas 
from the high-pressure separator was 
flowed back to a 3 by 13-ft, 125-psig 
second-stage separator being operated 
at 40 psig. The oil from this separator 
was being produced into a battery of 
five welded tanks. 

Shell Pipe Line Company has laid 
about 10 miles of 8-in. line to the area 
and is running the oil from the dis- 
covery well. 

Reference: 

U.S. B.M., R.I. 3316, November, 1936, 

pages 150-183. kk * 
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Hydrocarbon absorption and fractionation 


process design methods 


Part 11. Binary Distillation Calculations 


Tue two-compo- 
| EXCLUSIVE | nent fractional dis- 
tillation calculations 
may be made by analytical or graphical 
methods, some of which are listed below: 
Analytical 
Plate-to-plate calculations 
Overall equations 

Graphical 
x-y diagram 
Enthalpy-composition diagrams 

Both analytical calculation methods 
may be made with equilibrium constants 
or with relative volatilities. Also the 
equilibrium line for both the graphical 
methods may be constructed from rela- 
tive volatilities or equilibrium constants. 
When constant relative volatility may be 
used, the equilibrium part of these de- 
sign methods is greatly simplified. 

In this chapter, a binary distillation 
problem will be computed by the plate- 
to-plate, x-y diagram, and H-X diagram 
methods. The mixture and conditions se- 
lected for this example illustrate the gen- 
eral case where a is not constant. The 
overall equation methods are based on 
constant @ and so are not applicable to 
this problem. 

If a, the relative volatility or the ratio 
of the equilibrium constants, is constant 
throughout the temperature range in- 
volved, then the equilibrium curve fol- 
lows those in Fig. 40. Although this con- 
stancy is closely approached in actual 
practice, a does vary from one end of 
the fractionator to the other. For any 
two hydrocarbons the relative volatility 
is higher at low temperatures than at 
higher temperatures. Also the relative 
volatility is higher at low pressures than 
at higher pressures. In any one frac- 
tionator pressure does not change ap- 
preciably but temperature increases 
from top to the bottom. 

The effect of pressure on the relative 
volatility often influences the selection 
of fractionation conditions. For exam- 
ple, K and a@ values are given in Table 
51 for ethane and propane at two pres- 
sures, 100 and 170 psia, and at tempera- 
tures between the boiling points. 

The K values in Table 51 are ideal 
fugacity equilibrium phase distribution 
constants, i.e. allowances for deviations 
from ideal gas laws but assuming ideal 
solutions. Separation of ethane and pro- 
pane by fractional distillation would re- 
quire more equilibrium stages at 170 
than 100 psia but the lower pressure re- 
quires lower temperatures and more re- 
frigeration. 

At either pressure, the equilibrium 
line is higher at lower temperatures than 
at high temperatures. Also the equilib- 


By Wayne C. EDMISTER, 
Hydrocarbon Research, Inc. 
New York, N. Y. 


rium curves for the ethane-propane at 
these two pressures do not follow con- 
stant @ curves, such as those shown on 
Fig. 40. Instead, the equilibrium curve 
is flatter at the lower end and has a slight 
bulge at the upper end. Fig. 40 may be 
used, if desired, in constructing an 
equilibrium curve or equation (82) may 
be used. In either case K constants or a 
values are required in the construction 
of the XY diagram. 

When @ is constant, or nearly so, 
points for the construction of the equilib- 
rium line may be found from equation 
(82) with no regard for temperature. 
When @ varies, as it does for the cases 
shown in Table 51, the effect of tempera- 
ture on @ must be taken into considera- 
tion. 


ILLUSTRATION OF McCABE-THIELE 
GRAPHICAL METHOD 


The McCabe-Thiele graphical method 
will be illustrated by an example in 
which the problem is to separate ethane 
and propane. Because of the low critical 
temperature of ethane, it is necessary to 
operate at a low pressure to obtain the 
desired separation. The boiling point of 
propane at 170 psia corresponds to the 
critical temperature of ethane so 170 
psia is the highest practical pressure. 
Refrigeration is required to obtain the 
low top temperature for this pressure. 

Fig. 43 is a plot of the K constants and 
the relative volatilities of ethane and pro- 


TABLE 51.Effects of pressure and tem- 
perature on relative volatility of cthane- 


propane. 

Pres- K ethane 
sure, Te apera- Ethane Propane @= 

psia ture, F K values K values K propane 
100 45 1.00 0.170 5.90 
1c0 10 1.67 0.355 4.70 
100 +20 2.43 0 62 3.92 
100 +52 3.35 1.00 3.35 
170 15 1.0 0.215 4.65 
170 +20 1.53 0.410 3.74 
170 60 2.25 0.720 3.13 
170 90 2.90 1.0 2.90 


TABLE 52. Component material bal- 
ance for Example 24. 


-Distillate— ——- Bottoms 
Feed, Mol. Mol. 
Mols/hr Mols/br fraction Mols/hr fraction 
Ethane 33 30.3 0.97 2.7 0.04 
Propane 67 0.9 0.03 66.1 0.96 
Total 100 31.2 1.00 68.8 1.00 
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pane at 170 psia between the boiling 
points of the two components. Relative 
volatilities are referred to propane. Note 
that the @ value for ethane decreases with 
temperature. 

Fig. 44 is a temperature-composition 
diagram for the ethane-propane system 
at 170 psia. This diagram is included 
for reference only. It cannot be used di- 
rectly in making fractionation calcula- 
tions. 

Example 24. Find the number of theo- 
retical equilibrium plates required at dif- 
ferent reflux ratios to separate ethane 
and propane from a feed containing 33 
per cent ethane and 67 per cent pro- 
pane. The distillate contamination is to 
be 3 per cent propane and bottom prod- 
uct contamination to be 4 per cent 
ethane. A tower pressure of 170 psi and 
refrigerated reflux will be used. The 
volatility data given in Table 51 may be 
used. The McCabe-Thiele graphical \\ 
diagram method will be used first in the 
solution of this problem. Later. the Pon- 
chon-Savarit method and then plate-to- 
plate calculations will be used for the 
same problem. 

A component material balance is made 
on the operation. For two components 
this can be done directly by simple si- 
multaneous equations but for multicom- 
ponent systems this material balance re- 
quires trial and error calculations, the 
final trial depending upon the results of 
the fractionation calculation. Table 52 
gives the component distribution that 
satisfies the statement of the problem. 

In using the @ data in Table 51 for 
constructing an equilibrium curve. a 
curve showing the variations of @ with 
x or y is necessary. This would not be 
necessary if one average value of @ could 
be used but this is not possible in the 
case at hand. Fig. 45 is prepared from 
the data given in Table 51 by finding the 
value of x and y for ethane and propane 
at both the intermediate points and then 
plotting @ vs. x. These values of x and y 
are found by direct calculations for 
binary systems. The results follow: 
Compositions at 20 F and 170 psia. 

K x y 
Ethane 1.53 0 527 0.807 
Propane 0.41 0.473 0.193 
1.000 1 000 


Compositions at 60 F and 170 psia. 


K x y 
Ethane 2.25 0.188 0.41 
Propane 0.72 0.817 0.59 
1.000 1.00 


These data are used in preparing Fig. 
45. From Fig. 45, a values are obtained 
and used to construct the equilibrium 
curve of Fig. 46. The points for the equi- 
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FIG. 43. Plot of K constants and relative volatili- 
ties of ethane and propane system at 170 psia. 


librium curve are obtained as follows: 


x a \ 
Assumed ig. 45 Equation (82) 
0.1 3.08 0.252 
0.2 3.15 441 
0.3 3.30 0.586 
0.4 3.48 0.698 
0.5 3.68 0.785 
0.6 3.88 0.850 
0.7 4.10 0.905 
0.8 4.30 0.945 
0.9 4.50 0.976 


lf an average a of 3.70 were used, the 
resulting terminal y values would be 
0.29 and 0.971 as compared with 0.252 
and 0.976. 

Some of the charts included in this 
construction of the equilibrium line are 
extra for purpose of illustrating the prin- 
ciples. 

With an equilibrium line thus deter- 
mined, the operating lines were con- 
structed to give an even number of theo- 
retical plates (eight) for the desired sep- 
aration. This graphical calculation is 
shown on Fig. 46. 

The reflux ratio for this case is found 
from the slope of the enriching section 
operating line, for which the y intercept 
at x =0 is 0.24 and the distillate com- 
position is 97 per cent ethane. 

(0.97 — 0.24) 


L, ; 
( V haan 0.97 


From this 


0.753 


v ratio the reflux to distillate 


ratio is found as: 


.__() 


= 0.753 


D = ~ (1— 0.753) 
V 


= 3.05 


Using this same equilibrium line, sev- 
eral other graphical solutions were made 
with different operating lines to find the 
uumber of theoretical plates required at 
other reflux ratios, including minimum 
and total reflux. Fig. 47 is a plot of the 
number of theoretical plates vs. the re- 
lux ratio with the limits shown, The re- 
sults of Fig. 46 solution are indicated. 


ENTHALPY-COMPOSITION 
DIAGRAM METHOD OF 
PONCHON-SAVARIT 
For a binary system it is possible to 
construct an enthalpy-composition dia- 
gram for a given pressure. The two 
phase region of such diagrams may be 
used in making graphical fractional dis- 
tillation computations. This type of an- 
alysis is known as the Ponchon-Savarit 
method and is particularly worthwhile 
for cases where constant overflow can- 
not be assumed. With constant overflow. 
it is more convenient to use the XY dia- 
gram method of McCabe and Thiele. 
The Ponchon-Savarit method is dis- 
cussed briefly below because it, like the 
McGabe-Thiele method, represents a 
basic and fundamental concept that illus- 
trates graphically the multistage frac- 

tional vaporization and condensation. 
When the enthalpies of a binary mix- 
ture are plotted against the composition 
expressed as mol per cent of the lighter 
component, saturated vapor and liquid 
lines are obtained as boundaries of the 
two-phase region. These saturated lines 
are connected by equilibrium tie lines of 
constant temperature. Such a diagram 
forms the basis of the Ponchon-Savarit 
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FIG. 44. Temperature-composition diagram 
for ethane-propane system at 170 psia. 


method as illustrated on Fig. 48. The end 
points of these equilibrium tie lines have 
as coordinates the compositions and en- 
thalpies of the equilibrium vapor and 
liquid. 

For ideal solutions the enthalpies of 
two components are additive and the 
heat of mixing is zero. Ideal solutions 
more often apply for vapor mixtures than 
for liquids. When ideal solution fugacity 
K constants may be used. heat of mixing 
may be neglected. Even in this case, the 
enthalpy versus composition lines for 
saturated liquid and vapor are curved be- 
cause of the temperature-composition re- 
lationship, which is never straight. There 
are two reasons for this: (a) the tem- 
perature-composition curves are not even 
straight for ideal solutions. and (b) the 


FIG. 45. Relative volatility vs. mol 
fraction ethane in liquid for ethane- 
propane system at 170 psia (Used in 
constructing equilibrium line in Fig. 


46 for Example 24). 
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FIG. 46. Graphical solution of ethane-propane fractional 
distillation problem by MceCabe-Thiele XY diagram method. 


temperature — enthalpy relationships for 
saturated liquids and vapor are not 
straight either. 

sy drawing heat balance operating 
lines on this enthalpy-composition dia- 
vyram. graphical steps may be made from 
one end of the distillation column to the 
other. The heat balance operating lines 
may be drawn from the known or as- 
sumed quantities of heat in the feed and 
the products plus the amounts added and 
removed via the reboiler and condenser. 
The slope of the equilibrium tie lines, 
the product and feed compositions plus 
the number of theoretical plates deter 
mine the location of the heat balance 
lines, although trial and error may be 
necessary to find them from these given 
data. After the operating line focal points 
are established, it is a simple matter to 
draw the remaining heat balance lines. 

The points A and C, which are the 
operating line focal points for finite re- 
flux, have coordinates that bear signifi- 
cant relationships to the distillation op- 
eration. The coordinates of point A are 
the composition of the bottoms product 
and the enthalpy of the net liquid down- 
flow in the stripping section of the col- 
umn. This enthalpy is equal to the en- 
thalpy of the bottoms product minus the 
heat added in the reboiler, per unit of 
bottoms. The coordinates of point C are 
the composition of the distillate product 
and the enthalpy of the net vapor up- 
flow in the enriching section of the col- 
umn, This enthalpy is equal to the en- 
thalpy of the distillate product plus the 


heat removed from the reflux condenser, 
per unit of distillate. The feed composi- 
tion and enthalpy fall on a straight line 
connecting the two focal points, as shown 
by the points A, C, and F. If the enthalpy 
(and phase condition) of the feed and 
the heat quantities added in the reboiler 
and removed from the condenser are so 
adjusted, the point F will lie on a 
straight line connecting points B and D. 
On Fig. 48 this feed point F is shown on 
a straight line between B and D for both 
reflux cases. That is not always the case. 
however. It is of interest to point out that 
conditions resulting in B, D. and F being 
on a straight line. represent a most effi- 
cient utilization of heat. however. (See 
Benedict, “Multistage Separation Proe- 
esses.” Trans Am Inst Chem Engrs. 43, 
41 (1947) ) 

At minimum reflux, the heat balance 
operating line focal points are closer to 
the saturated boundary curves, as shown 
by points A’ and C’. The feed point 


operating line, connecting points A’ and 


C’ for minimum reflux. coincides with 
the equilibrium tie-line in this part of the 
diagram (and column). A stepwise solu- 
tion for the minimum reflux conditions 
will give infinite plates. For total reflux 
the focal points A and C are at minus 
and plus infinity, making the heat 
balance operating lines vertical. This. 
of course, results in the minimum num- 
ber of trays. 

Stepwise computations on the en- 
thalpy-composition diagram. thus pre- 
pared. is a simple procedure similar to 
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0.9 1.0 


NUMBER OF THEORETICAL PLATES 


the application of the MeCabe-Thiele 
XY diagram. It involves going from one 
end of the column to the other via the 
equilibrium and heat balance lines alte: 
nately, as illustrated by the following 
example. 

Example 25. Solve example 24 by the 
Ponchon-Savarit enthalpy concentration 
graphical method. 

The enthalpy-composition diagram js 
prepared by: (a) estimating the bubble 
and dew points at several compositions 
and (b) computing enthalpies at these 
points, 

Enthalpies at four points on the satu- 
rated liquid and saturated vapor lines 
are computed in Table 53 by assuming 
that the enthalpies are additive (no heat 
of mixing). The saturated liquid and 
vapor lines in Fig. 49 were plotted from 
these data. 

Equilibrium-tie lines were drawn from 
the x-y relationship given in Fig. 44. Op- 
erating lines were drawn through the 
focal points found from the amount of 
heat removed in the condenser and the 
feed composition and phase condition. 

The heat to condense the distillate is 
500 Btu/Ib mol. and the reflux ratio was 
found to be 3.05 in Example 2-4. The heat 
removed in condensing reflux is 500 
3.05 1525 Btu/Ib mol of distillate. 
which locates the focal point of the en- 
riching section operating lines. A straight 
line through this point “C™ and the feed 
point “F” locates the focal point “A” for 
the stripping section operating lines. The 
eraphical steps are then constructed. 

This enthalpy-composition diagram 
solution confirms the XY diagram solu 
tion. It is of interest to point out that 
non-ideal solutions with an appreciable 
heat of mixing will have different result- 
by the Ponehon-Savarit: method untles~ 
the MeCabe-Thiele operating lines are 
drawn to reflect the heat of mixing 
effects. 

Under the conditions prevailing in this 
problem, the points B. F and D are not 
in a straight line. The temperatures indi- 
cated on the equilibrium tie-lines are the 
plate temperatures. 


FIG. 47. 
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propane separation by fractionation. 
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. Solid lines between 
curves are constant temperature equilib- 
rium tie-lines. 
“A” is focal point for stripping section 
operating lines. 
“C" is focal point for enriching section 
operating lines. 

. “AC is minimum reflux operating tie- 
line at feed. 


. The feed point “F'’ always lies on 
straight line connecting ‘A’ and ‘‘C.” 
Point “F"’ will also lie on a straight line 0.1 
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connecting “B" and “D"’ when 
added in reboiler equals 
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gl % FIG. 49. Graphical solution of ethane-propane 
2 MOL PER CENT (X OR Y) OF LIGHTER COMPONENT z fractional distillation problem by Ponchon- 
9 IN BINARY MIXTURE 3 Savarit enthalpy-concentration diagram method. 





FLG. 48. Enthalpy-composition diagram for binary mixture 
illustrating Ponchon-Savarit graphical fractionation calcu- 
lation method using equilibrium and heat balance steps. 


PLATE-TO-PLATE CALCULATIONS 


\s pointed out in the previous install- 
ment, plate-to-plate calculations are 
made by combining component material 
balances with equilibrium bubble or dew 
point determinations at each plate. For 
the material balance calculations, it is 
necessary to have the quantities of vapor 
and liquid flowing from plate to plate. 
for the bubble and dew point calcula- 
tions, equilibrium constants or relative 


volatilities are required. Separation cal- 
culations could be made with a values 
for one component relative to the other 
without knowing the actual K values of 
either. This would not permit the com- 
putation of any temperatures. 

To check temperatures, K values are 
required. It is most convenient to make 
the plate-to-plate computations with a 
values and then estimate K values and 
check temperatures at any desired point 


TABLE 53. Enthalpies (Btu/lb mol) for Example 25. 


| Component 
15 Ethane 
Propane 0 
Total. . 1.0 


20 Ethane 
Propane 


0.527 
0.473 


1.000 


0.183 
0.817 


1.000 


Total 
tit Ethane 
Propane 
Total 
90 Ethane 0 
Propane 1.00 


Total... 1.00 


Saturated liquids 


| 
| 


Saturated vapors 


h* | xh \ 7 yH 
0 0 1.00 490 490 
0 0 0 769 0 
1.00 490 

64.5 34.0 0.807 490 | 396 
79.3 37.5 0.193 805 155 

| } 
71.5 | 1.000 | | 551 
| 

156 | 286 0.41 466 | 191 
176 144.0 0.5¢ 840 495 
172 6 1.00 686 

358 0 0 358 0 
255 255 1.00 863 863 
255 100 | 863 


*h and H are enthalpies of saturated liquids and vapors, respectively, for the pure components in Btu Ib mol. above 


saturated liquid at —15 F. 





———————— 
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later. This is done by finding the K values 
from equation 83 of Part 10, and the 
values of @ and x on the plate in ques- 
tion an@ then finding the corresponding 
temperature from a K plot, such as Fig- 
43. 

These plate-to-plate calculations are 
started at both the condenser and the 
reboiler with the known, or assumed. 
product compositions and continued 
step-by-step until it is clear that the com- 
positions overlap. Then the enriching and 
stripping section calculations are meshed 
and the number of plates in each sec- 
tion determined. 

The enriching section plate-to-plate 
calculations involve the following steps 
at each equilibrium stage. 

Step 1: Starting with the liquid going 
to any stage, add the components of the 
distillate product, obtaining the vapor 
from the same tray. 

Step 2: Divide the mols of each com- 
ponent in the vapor by a, its relative 
volatility. 

Step 3: Find ¥ Y_ and compute the 

a 
amount and composition of the liquid 
leaving the stage from 


_ (v/a)L 
x (v/a) 
Step 4: Add to this liquid the com- 
ponents of the distillate to get the vapor 
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TABLE 54 
Plate-to-plate calculations. 
Fractionation of ethane-propane at 170 p.s.i.a. 
Enriching Section 
L/v = 0.753, D = 31.2 mols/hr, V = 126.3 mols/hr. L = 95.1 mols/hr 
CONDENSER PLATE | PLaTE 2 PLATE 3 PLATE 4 

d la d/a | ly v, |@ | v/a} l, v, ja v./a\ lL, v, | @ v,/al l., Vv, | a v,/al l, 

C, 930.3 }4.4 | 6.88 184.1 9114.4 )4.1 | 27.9 |66.7 97.0 13.7 | 26.2 |44.9 75.2|3.4] 22.1 |28.7 59.0] 3.3] 17.9 |20.0 

C, | 0.9}1.0 | 0.9 111.0 11.9]1.0] 11.9 }28.4 29.3 11.0} 29.3 150.2 51L.1]1.0] 51.1 }66.4 67.3}1.0] 67.3 175.1 

S 931.2 7.78 {95.1 1126.3 39.8 }95.1 126.3 55.5 (95.1 126.3 73.2 195.1 $126.3 85.2 195.1 
; (d/a)L an E (v,/a)L ; _ (v./a)L - _(v,/a)L ; (v,/a)L 
la= S(d/a) idl X(v,/a) thal Xv. /e) a led ail X(v../a) vi=lrd | h, X(v,/a) 

Stripping Section 
V/L = 0.647, B = 68.8 mols/hr. V = 126.3 mols/hr, L = 195.1 mols/hr 
REBOILER PLaTE |’ PLATE 2’ PLate 3’ PLaTe ¥ 

b | a@ ab | vy ly |a@ al, Vv. oe le al.,, Ve. lL la@ al, Vy ly Jae al,., v, 
C,f 2.7/2.9] 7.8] 13.3 |] 16.0]3.0] 48.0] 26.7 | 29.4]3.1 | 91.2] 44.9 } 47.6)3.2 1152.2] 64.2 | 66.9 }3.3] 221.0) 80.0 
C,]} 66.1]1.0 | 66.1 }113.0 179.1 }1.0] 179.1} 99.6 }165.7}1.0]165.7] 81.4 | 147.5}1.0 1147.5) 62.1 9128.2 11.0) 128.2] 46.3 
x | 68.8 73.9 [126.3 1195.1 227.1 4126.3 1195.1 256.9}126.3 | 195.1 299.7}126.3 4195.1 349.2 |126.3 
a (ab) V a are) (al,-)V ; ree (al...) V - ; (al,.)V : ol. (al,-)V 
iil Slab) hye=ve TY vue X(al,-) sili idee ia X(al,-) itl tliat ble Y(al,,) lo =VarT DIV y X(al,:) 


























to the plate from the plate below. These 
same steps are repeated at each plate 
in the enriching section. 

The stripping section plate-to-plate 
calculations involve the following steps 
at each equilibrium stage: 

Step 1: Starting with the vapor going 
to any stage, add the components in the 
bottoms product, obtaining the liquid 
leaving the same plate. 

Step 2: Multiply the mols of each ecom- 
ponent in the liquid by a, its relative 
volatility. 

Step 3: Find & (al) and compute the 


amount and composition of the vapor 
leaving the plate from 

(al) V 

X (al) 

Step 4: Add this vapor to the com- 
ponent of the bottoms to get the liquid 
overflowing from the plate above. 

These same steps are repeated at each 
plate in the enriching section. 

Example 26: Solve the above ethane- 
propane separation problem by the 
plate-to-plate method using @ values ob- 
tained from Fig. 43. 


FIG. 50. Plot of ethane concentrations in vapor and liquids 
in enriching and stripping calculations in Table 54, showing 
ing feed plate mesh of liquid and vapor concentrations. 
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Selecting a values for this calculation 
requires some judgment but it does not 
involve as much trial and error as using 
K constants directly would. 

The solution of this example is given 
in Table 54, where the calculations were 
started at each end with the desired prod- 
uct compositions from Table 51. These 
calculations were made for four theoreti- 
cal plates in each section in addition to 
the condenser and reboiler. 

It is clear from the results that the 
liquid and vapor compositions shown in 
Table 54 overlap but do not mesh. The 
most convenient way to mesh these re- 
sults at the feed plate is shown in Fig. 
50 where the ethane concentrations are 
plotted vs. plate number, 

The concentration of ethane liquid to 
the enriching section at the feed plate is 
33 mols less than the amount of ethane 
in the liquid leaving the feed plate. On 
the other hand, the concentrations of 
ethane in the two vapors must be equal. 
This determines one and only one mesh 
point. 

The results of the plate-to-plate calcu- 
lations give 3.3 enriching plates and 3.5 
stripping plates. To each of these must 
be added the condenses and reboiler to 
get the total of (3.34-1.0) +-(3.5+-1) = 
8.8 total theoretical stages as compared 
with a total of eight by the two graphical 
methods. The explanation of this differ- 
ence is that the graphical constructions 
cannot be made as precise as analytical 
calculations. This is particularly impor- 
tant when there are many small graphi- 
cal steps. 

The analytical method shown can be 
applied to three or more components 
with equal ease where product compo- 
sitions are accurately known. Where this 
is not the case, several trials are neces- 
sary te balance the compositions. 

In the next installment, the study of 
fractionation fundamentals will be ex- 
tended to multicomponent mixtures. 


(Part 12 will be published soon.) 
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MODERN V-ANGLE COMPRESSORS 


These Cooper-Bessemer 2-cycle units are 
available in three types: the GMX, 200 to 
400 hp; the GMV, 400 to 1000 hp; and the 
GMW, largest angle compressor ever of- 
fered to industry, 1440 to 2400 hp. All 
hes ro! ' Share these proved advantages: (1) un- 
ang a! mot My J ®, usually low space-to-power ratio, to save 
iii aa Reena you money in installation and housing 
‘“<. % fi costs, (2) exceptional over-all efficiency 
for exceptional economy in fuel and 
lube oil consumption, and (3) rugged. 
precision-built and interchangeable parts 
throughout, for long life, prolonged on- 
stream performance, and low-cost main- 
tenance. Basically, these are the reasons 
why modern Cooper-Bessemer V-angles 
are used in so many carefully planned 
operations today. 


Compressors -Pumps- Engines 


New York Washington Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Wash. 
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UNIQUE TWIN-LINE PUMPS 


Here are truly revolutionary liquid pumps, 
built for capacities from 2400 to 50,000 bar- 
rels a day at discharge pressures from 500 
to 2,000 psi. Consider these cost-reducing 
features: (1) Tremendous savings in weight 
and space compared with all other recipro- 
cating pumps, (2) a normal operating speed 
of 400 rpm, allowing the simplicity and 
economy of direct-connected engine drive, 






















(3) mechanical efficiencies exceeding 92%, 
and volumetric efficiencies from 93 to 96%, 
(4) extremely wide capacity range, (5) re- 
moval and replacement of any pump cyl- 
inder without disturbing the others, and 
(6) unequaled accessibility of all liquid end 
parts, for easy, low-cost maintenance. Send 
for the new bulletin that explains these and 
other equally important features. 


GAS, DIESEL, AND GAS-DIESEL ENGINES 


Cooper-Bessemer vertical, 4-cycle 
engines, 100 to 1600 hp, have long 
been known for their outstanding 
stamina and high efficiency in tough, 
heavy-duty service. Modern in every 
detail, embodying many important 
exclusive features, they offer depend- 
able power at the lowest of low cost! 
Latest development is a refinement of 
the revolutionary Cooper-Bessemer 
gas-Diesel, This new engine offers 
fractional-load fuel economy unap- 
proached by other gas-Diesels or by 
the finest oil-burning Diesels. Why 
not check with Cooper-Bessemer on 
the money-saving possibilities of this 
new engine in your service. 


4, Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


ouston, Dallas, Greggton, Pampa and Odessa, Texas Tulsa 


Shreveport St. Louis Los Angeles 
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P 427.1 


Diamond coring of chert, limestone, and 


dolomite of West Texas Permian Basin 


By ARTHUR W. McCRAY, The Atlantic Refining Company 


@ Introduction. In the summer of 1947, 
three wells were diamond cored by The 
\tlantic Refining Company in the Uni- 
versity Block 31 field, Crane County. 

Texas. The sections 
| EXCLUSIVE | cored were in the 

chert, limestone, 
and dolomite rocks of West Texas. The 
wells were designated as the Z-1, W-1. 
ind X-1; and they were cored in that 
order. In the Z-1. both the upper and 
lower zones were cored in the Devonian. 
lhe upper zone consists of massive chert 
and chert interspersed in limestone; the 
lower zone is chiefly limestone. In the 
W-1l. a section of the Ellenberger was 
cored that was crystalline dolomite with 
some vuggy sections; and in the X-1, the 
Lower Devonian was cored. With the ex- 
ception of the Upper Devonian zone of 
the Z-1, the diamond coring was carried 
out through holes in which casing had 
been set above the formation to be cored. 

\dditional drilling rig work was in- 
volved in only a portion of the coring. 
lt had been planned to core the Upper 
Devonian of the Z-1 with 614-in. hole 
and ream the 75-ft cored section with 
regular rock bits to 834 in. During the 
coring of the X-l. additional rig work 
occurred in the reaming of 200 ft of 
cored hole after the core barrel once be- 
came stuck. Otherwise. no great amount 
of additional drilling rig expense was in- 
volved because of the coring; the drill- 
ing time rates of the various wells 
throughout the field have varied enough 
-) that one cannot exactly.tell how long 
it would take to drill the wells by regu- 
lar drilling practice. Coring rates were 
comparable, although slightly lower. 
than the average of the offset wells, on 
the basis of actual feet of hole made per 
day. The coring was prompted by the 
desire for more accurate reservoir infor- 
mation, and diamond coring was the 
only known method of obtaining satis- 
factory cores from the friable or brittle 
limestones, dolomites, and cherts. The 
success attained in making hole with the 
diamond bits used on the regular drill 
string leads to the speculation of what 
might be accomplished if the drill strings 
were properly modified to suit the dia- 
mond bit. 

The following discussion describes 
various phases of running the diamond 
core bits. It has been found that rates of 
penetration are very sensitive to the na- 
ture of the rock being drilled, and cor- 
relations between penetration rates and 
electric logs have been observed. Recog- 
nition of this fact prevented the making 
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of many needless round trips when the 
rate of penetration of the bit became 
quite slow. An attempt has been made to 
separate the factors that affect penetra- 
tion rates from those that do not, in order 
that some basis may be had for design 
of equipment that will ultimately in- 
crease rates of penetration of diamond 
bits in the deep wells in the limestone 
areas. 

@ Technique of running the diamond 
core barrel. Drill] strings. Table 5 gives 
the drill strings used in the wells that 
were diamond cored. The general rule 
was to use enough drill collars to supply 
the weight run on the diamond bit; the 
drill collars and drill pipe had to be of 
small enough size to follow the core 
barrel down into the cored hole, except 
where reaming immediately followed the 
coring as in the Upper Devonian of the 
7-1. In coring the X-1, only one stand of 
drill collars was used; and although this 
was less than the weight generally car- 
ried on the bit, no particular difference 
could be detected in the performance of 
the diamond bits. 

Starting the bit. The success attained 
in the diamond coring during the sum- 
mer of 1947 may be attributed to many 
factors. The drillers and tool pushers 
displayed the understanding and pa- 
tience necessary to the running of the 
diamond bits. The drilling engineers in- 
volved had excellent understanding of 
the technique as shown by the results. 
Of all phases of the technique used, that 
which made the most for successful op- 
eration was the proper starting of the 
diamond bits. 


The hole in which a diamond bit is to 
be run should be as clean and free from 
fragments of steel such as rock bit teeth 
and rock chips as it is possible to leave 
it with rock bit and basket. Probably in 
no case will the hole be entirely clean; 
it isn’t practical to make it so. When the 
diamond bit follows a rock bit. it should 
be borne in mind that the diamond bit 
will not fit the bottom of the hole left 
by the rock bit, and a “seating in” proc- 
ess must take place. The method of 
starting the diamond bit must take into 
account that chips of metal or hard rock 
are lying on the bottom of the hole, and. 
if these lodge and roll under the bit they 
will tear up the matrix supporting the 
diamonds; and it must also take into 
account the possibility that the bit does 
not fit the bottom of the hole. 

When first beginning to drill with a 
diamond bit, the bottom of the hole may 
be felt lightly without rotating the bit, 
or other measurements may be used, so 
that the diamond bit may be held a few 
inches above bottom. Drilling mud flow 
is then used to wash the bottom of the 
hole clean of loose fragments of rock o1 
steel. These chips pass up through the 
three “junk slots,” which are about 1% 
in. wide and 4 in. deep and placed in 
the outer circumference of the diamond 
bit. During this washing process, which 
may last from 10 to 30 min, the drill 
string may be held still, but it is pref- 
erably rotated slowly. The rate of mud 
flow should be set for coring. From 30 
to 40 gpm were used with the 4%4-in. 
bits and 60 to 70 gpm with the 61-in. 
bits. Then, after washing the bottom of 
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rABLE 1. Drilling time, minutes per 
foot, Upper Devonian, Well Z-1. 








ore 18141-8154 ft 
22-33-28-27-25-17-18-13-12-16-23-31-13 

ore 28154-8168 ft 
20-13-13-17-17-24-26-25-33-24-17-18-16-10 

ore 38169-8177 ft 
23~-19-16-24-33-41-32-25 

ore 48177-8183 ft 
19-28-29-34-26-20 

ore 5—8183-821614 ft 
25-16-19-24-29-30-30-29-29-28-35-34-40-35-37-48 
45-38-34 -29-26-30-22-21-27-22-20-15-20-22-20-24 
29-15 


Remarks: Eight feet of cavings were found between first 
ind second runs, and 1 hr was required to wash down to 
bottom. Bottom was then washed for 40 min. At end of 
Core Run 4, pump pressures rose from 300 to 900 psi, and 
that and the failure of the bit to dig off in a few minutes’ 
time was diagnosed as a worn out bit. When the bit was 
pulled, it looked about the same as when it went in (slightly 
hare on outer shoulders probably caused by wobbling dur- 
ing coring), but small pieces of chert were lodged in the 
water courses and these had presumably restricted circu- 
lation. A new bit was used for Run 5. 





the hole, the diamond bit is slowly 
lowered while rotating at the slow rate 
of 10 to 15 rpm. If the bit must “seat it- 
self in,” weight is kept down to about 
500 Ib until a small amount of hole has 
been made. When it is estimated that the 
diamond bit is drilling in a groove that 
fits the convex diamond matrix, the 
weight on the bit is increased up to the 
best weight determinable for the dia- 
mond drilling. 

After picking up the core barrel off 
bottom during the core run, the same 
procedure should be used in re-starting 
the bit; i.e., washing the bottom of the 
hole, slow rotation, gradually lowering 
the bit and applying weight. 

W eight on the bit. The weight actually 
held on the diamond bit against the 
bottom of the hole is a hard property to 
measure. It is ordinarily taken to be the 
difference between the reading of the 
weight indicator with the bit held off 
bottom and the reading while drilling. 
This is a simple enough definition, and 
would seem to give a definite answer; 
however, the weight indicators used are 
not constant in their readings. Another 
consideration is that the drill pipe may 
take up some of the apparent weight on 
the bit by its friction in rotating against 
the walls of the hole. There is the possi- 
bility that the true straightness of the 
hole may cause a difference in the proper 
apparent weight to hold on a bit. Still 
further consideration is the pressure of 
the drilling mud. which presses upward 
against the bottom of the bit, and this is 


TABLE 2. Drilling time, minutes per 
foot, Lower Devonian, Well Z-1 





‘ore 6—8571-8588 ft 
53-34-27-24-22-23-26-22-20-3 1 -29-23-19-20-22-24-26 
‘ore 7 8588-8614 ft 
2-26-20-36-36-3 1-17-15-16-1 1-26-24-19-21-40-19 
5-22-21-21-19-15-20-18-19 
(‘ore 8—8614-8639 ft 
3- 
] 


2 
1 


25-29-30-25-25-25-27 -26-25-18-18-18-16-16-17 

11-13-10-12-11-11-12-10 

‘ore 9—8638-8654 ft 
16-26-3 1-35-57-70-45-90-43-32-27-22-41-37-20-18 

‘ore 10—8654-8678 ft 
43-42-70-50-40-25-25-15-17-29-29-34-32-36-48-43 
42-45-53-62-40-30-29-25 

‘ore 11—8678-8703 ft 
41-23-44-45-42—-40-25-30-43 40-67 -25-22-43-22-25 
27 -30-20-30-43-32-25-35-30 

‘ore 12—8703-8727 ft 
27-25-23-25-20-15-15-21-18-30-24-25-24-28-30-41 
22-23-25-20-19-19-19-14 

Core 13 —8727-8751 ft 
30-15-15-16-19-16-35-24-25-23-27-23-27-35-47-33 
30-30-3 1-42-29-30-36-36 

‘ore 14—8751-8700 ft 
75~-95-80-70-70-32-42-65-60-70-75-73-45-47-53-65 
42-44-51 

Core 15—8770-8794 ft 
45-72-84-73-79-45-45-60-65-90-80-45-49-42-51-31 
30-27-33-37-37-33-3 1-28 

‘ore 16—8794-8834 ft 
42-30-45-38-25-25-25-25-12-13-15-15-15-14-11-15- 
15-20-20-15-15-15-11-10-15-14-14-12-12-12-10-11 
11-11-15-12-15-22-38-18 

‘ore 17—8834-8874 ft 
12-17-18-19-17-14-17-19-16-14-11-11-11-23-20-19 
14-18-20-26-19-18-21-23-34-32-53-82-65-40-33-67 
37-38-40-48-37-18-20-17 

‘ore 18—8874-8907 ft 
13-15-14-11-11-16-23-17-30-18-20-25-23-23-21-26 
28-24-25-27-3 1-23-29-21-49-35-36-32-39-34-32-40 
36 

Core 19—8907-8927 ft 
57-55-90-30-40-60-80-40-75-55-40-55-46-52--44-31 
4740-42-33 


2: 
12 


not always constant. Thus, there are two 
measures: The apparent weight on the 
bit and the effective weight on the bit. 
The greatest dificulty experienced 
with the weight indicators was their sen- 
sitivity to temperature changes. The cor- 
ing operations were performed in the 
summer months, and, in the West Texas 
area, the difference in temperature be- 
tween two o'clock in the afternoon and 
four o’clock in the morning is probably 
60 F. In any event, it was enough to 
cause differences in reading of the 
weight indicator, with the bit raised off 
bottom, of 10,000 to 18.000 Ib, with the 
highest reading being obtained when the 
temperature was highest. Most of the 
coring was done with weights on the bit 
from 5000 to 8000 lb. Thus, it may well 
be imagined that at the times of most 
rapid temperature change, which ordi- 
narily are from about six to ten in the 
morning and from about five to eight in 
the evening, the drillers were hard 


TABLE 5. Drill strings. 


Z-1 Upper 
Devonian 


Well drill pipe: 
OD 


416 
ID 4 
Drill collars: 
Nominal size* } 416 
OD, in. eer 6% 
E. D; in. 24% 
Wt./ft, Ib 90 7 
Length, ft 180 
Total wt., Ib 16,300 


Indicated total weight, Ib 
*Based on data listed by manufacturer 


Z-1 Lower W-l X-1 Lower 
Devonian Ellenberger Devonian 
2% 27, 3! 

Ie 2% 3 
2‘8 27 & | 27 & 
444 44 | 4% 

1% 1% 14 
42.2 42.2 42.2 
150 120 90 
6330 5060 3800 


132,000 to 154,000} 88,000 to 97,000 | 115,000 (approx.) | 130,000 (approx.) 
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TABLE 3. Drilling time, minutes per 
foot, Lower Devonian, Well X-1. 


Core 1—8599-8623 ft 
19-21-15-16-18-20-19-19-22-21-18-16-14-16-18-19- 
17-19-20-18-19-18-27-19 

Core 2—8624-8662 ft 
50-28-26-25-21-20-17-13-15-15-15-15-16-19-16-15 
15-16-15-15-15-16-17-16-19-23-20-30-45-45-30-23 
20-26-24-30-60-90 

Core 3—8662-8702 ft 
30-33-29-26-22-26-29-26-26-2 | -2 1-23-20-20-17-18 
16-19-20-23-19-23 -21-25-20-27-25-28-22-27-28-33 
44-60-38-45-29-63-H0-65 

Core 4—8702-8742 ft 
25-35-78-17-20-24-27-25-20-17-23-22-20-17-20-20- 
17-21-21-25-24-28-30-40-30-17-30-24-26-27-43-49 
45-28-27-22-24-22-21-28 

Core 5—8742-8782 ft 
20-21-19-13-16-14-15—17-19-24-20-18-18-17-17-19 
17-21-23-18-18-22-19-17-20-17-12-17-16-16-16-15 
17-20-21-17-20-10-10-16 

Core 6—8782-8822 ft 
28-22-30-40-—4 1 -28-27-16-19-19-18-23-19-17-19-20 
21-15-18-19-17-19-16-15-17-17-17-23-18-19-25-25 
21-18-17-18—18-24-20-21 

Core 7—8824-8864 ft 
30-36-36-26-24-26-27-27 -25-28-32-30-30-30-30-45 
30-34-29-24-27-29-3 1-32-34-37-48-40-56-52-34—60 
46-41-55-52-48-58-47 

Core 8—8864-8904 ft 
45-40-30-27-21-25-21-23-16-15-16-15-16-12-11-13 
12-—14-—14-20-17-17-21-18-18-17-17-39-34-34-30-30 
28-30-32-28-16-19-45-30 

Core 9 —8904-8920 ft 
30-23-16-19-19-18-16-14-13-14-16-18-16-17-17-20 


TABLE 4. Drilling time, minutes per 
foot, Ellenberger, Well W-1. 


Core 9—10,491-10,529 ft 
15-17-15-17-17-17-16-14-14-17-17-18-20-24-19-22 
19-22-22-24-22-27-42-38-39-fi6-74-24-22-3 1-19-20 
21-18-13-20-19-20 

Core 10-——10,529-10,559 ft 
16-24-3 1-28-25-30-25-23 
20-17-23-15-20-25-20-25 

Core 11—10,560-10,600 ft 

47-25-25-25-30-24-30-26-20-15-28+4 
16-16-16-14—15-16-12-14-21-17-16-14-1 
19-17-16-29-30-35-35-35 

Core 12—10,600-10,623 ft 
3848-4 1-34-25-3 1-32-28. 25-28-23-28-24-28-25-20 
20-35-20-25-15-15-75 

Core 13—10,623-10,663 ft 
30-26-13-23-19-20-18-21-12-1 
15-19-20-19-17-16-12-15-16-1 
11-10-12—18-13-17-23-22 

Core 14—10,663-10,703 ft 
16-19-—19-22-22-24-22-23 -25-30-25-20-20-22-20-20 
23-20-20-17-23-23-22-27 -25-28-23-18-16-17 26 
18-20-28-24-25-30-26-25 


l 


23-17-2 
40-25-29-2% 


wer 
os oh 
tote 


, a 


5-14-15-12-14-14 
2-11-14-19-20-12 


pressed to out-guess the weight indi- 
cators. It was often necessary at such 
times to stop rotating and pick up the 
drill string in order to ascertain the 
weight off bottom so that the weight put 
on the bit could be determined. Probably 
about two hours per core could have 
been saved if an accurate weight in- 
dicatoer had been available. 

The apparent weights used on the 644- 
in, diamond bits in the Upper Devonian 
of the Z-1 varied from 6000 to 20,000 Ib. 
and the greater weights were inadvert- 
ently used because of variations in the 
weight indicator. In the dense chert and 
lime chert being drilled. however, the 
high weights on the bit gave a good 
drilling rate. In the lower Devonian in 
the Z-1 and in the X-1, apparent weights 
on the 434-in. bits varied from 3000 to 
8000 lb, with the usual weight being 
around 6000 lb, as nearly as could be 
determined. There were times when 
more apparent weight was used, but 
those were not representative conditions. 
In the Ellenberger of the W-1, satis- 
factory weights on the 4%4-in. bits were 
usually between 5000 and 8000 Ib. In 
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the crystalline dolomite, weights of 10.- 
(000 Ib or more were excessive; drilling 
progress stopped at weights of about 
10,000 Ib on the bit. 


Rotary speeds. If the supposition is 


made that the diamond bit drills exactly 
as a tool held in a lathe with each dia- 
mond gouging out a groove in the rock 
as the bit rotates, it follows directly that 
the greater the rate at which the dia- 
mond bit is rotated the greater will be 
the rate of penetration into the rock. 
Such is not found to be the case. It must 
be remembered that the diamond bit was 
fastened to the lower end of from 8000 
to 10,000 ft of rotating pipe, and was not 
is solidly held against the material be- 
ing cut as is the tool in the lathe. The 
drill pipe is free to wobble around in 
the hole, if it will, and longitudinal 
vibrations may thus be induced. It would 
also seem that the straightness, the 
slope, and the curvature of the hole 
would affect the action of the drill string. 

During coring of the Upper Ellen- 
berger in the W-1 in April of 1947, it 
was observed that breaks were made in 
the core that did not correspond to planes 
of weakness of the rock. Such breaks 
were obviously made by bit action, The 
broken core jammed in the inner core 
barrel. If such core breakage could be 
vliminated. longer core runs would be 
possible. With retary speed reduced 
from over 100 to the range of 60 to 80 
rpm. core runs of 40 ft became common- 
place. and in many runs very little core 
breakage occurred. In this connection, it 
inust also be mentioned that the proper 
starting of the bit. which results in the 
lirst part of the core entering the inner 
barrel without any jamming by frag- 
ments. is very important to the obtaining 
of a long core run, If from the start no 
excessive force is required to cause the 
core to follow up into the inner barrel 
as the drilling progresses, the chances 
of the core fracturing inside the inner 
harrel become less, and less lateral hunt- 
ing of the diamond core bit will occur, 
which produces a wobbly cut core. 

The arguments against using high ro- 
lary speed are: (1) The wobbling of the 
drill pipe in the hole at higher speeds 
may induce longitudinal strains in the 
drill pipe. which alternately increase 
and relieve the weight on the bit, if they 
do not actually lift the bit off the bottom 
lor short time intervals; (2) unsteady bit 
action spalls out pieces of core being cut 
and breaks the core into many short 
pieces, which may jam in the inner core 
barrel and keep the bit from drilling 
ahead, and (3) excessive wobbling of 
the drill pipe in an uncased hole may 
knock cavings off the walls of the hole. 

During the coring of the Z-1 and X-1 
and the deepening of the W-1, the use of 
rotary speeds of 60 to 80 rpm was used 
ilmost throughout the operations. There 
are no known instances where it can be 
-aid that 60 rpm were better than 80, or 
vice versa. 

Core Run No. 15 can be compared to 
No. 14 in Well Z-1. Finely crystalline 
limestone was drilled in both. In No. 14. 
a rotary speed of 80 rpm was used; in 
No. 15, a speed of 60 was used. The same 
range of drilling rates appears in both, 
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TABLE 6. Coring Upper Devonian, Well Z-1, Block 31. 





| Pump 





Core | Bitno. | From To Ft Recov- | Time Avg. | Weight on bit, | Rotary Gpn 
no. | | ery, ft OB min. /ft Ib. rpm __ |press., psi 
| _— ae ae hac oT bic sek PEN ee We ET = 
1 | WR459 8141 8154 13 12.8 4:38 21.4 8,000- 9,000 57-65 | 250-475 | 60-70) 
2 | WR459 8154 8168 14 14.0 4:33 5 9,000-20,000 67 75-150 | 60-70 
3 | WR459 8169 8177 S .4 3:33 7 ae | 6,000-10,000 6S | 250-350 60-70) 
4 | WR459 8177 8183 6 §.5 2:50 28.3 4,000-16,000 68-86 | 225-300) 50-80) 
5 | WR460 S183 8217 33 33.3 16:10 29.4 10,090-19,000 69-70) | 200-300 | 50-8¢ 
| | 74 13.3 31:44 25.7 avg 
TABLE 7. Coring Lower Devonian, Well Z-1, Block 31. 
Core Bit no. From To Kt Recov- Time Avg. | Weight on bit, | Rotary = Pump | Gpn 
no, | ery, ft OB min. ft Ib. | rpm — press.,psi 
6 WR310) | (8571 S588 17 172 7:25 | 26.2 3000 78-95 35-45 
7 | WR310 | 8588 614 26 25.1 9:33 22.0 3000 | 74-78 . 35-45 
S | WR310 8614 8639 25 25.0 7:45 18.6 3000-4000 | 75-80) | 350-450 35-45 
fT) WR310 8639 8654 15 | 15.0 9:50 38.1 | 35-45 
10 WR310 8654 8678 24 24.2 15:24 38.5 | 35-45 
i WR310 8678 8703 25 24.9 14:36 35.0 j SO 250-375 = 35-45 
12 WR310 8703 8727 24 24.0 9:23 23.6 Z SO 250-375 | 35-45 
13 WG311 8727 S751 24 24.0 11:19 | 28.3 5000 to 7000 SO 250-375 | 35-45 
14 WR310 8751 S770 19 | 19.0 19:29 61.5 SO 250-375 | 35-45 
15 WR310 8770 8794 24 23.4 20:47 | 52.0 60 275-400 | 35-45 
16 WG311 8794 S834 40 41.7 12333 18.8 | 80 250-375 = 35-45 
17 WG311 8834 S874 40 39.7 18:06 27.2 | 80 250-350 35-45 
18 WR497 | 8874 8907 33. | «33.0 14:37 26.6 6000 80 250-375 | 35-45 
19 WR497 8907 8927* 20 20.0 17312 51.6 6000 80 250-450 | 35-45 
356 18803 | 31.7 ave 
*Note: 8927 to $930 ft. 
TABLE 8. Coring Lower Devonian in Well X-1, Block 31. 
Core | Bit no. From To Ft Recov- | Time Avg. Weight on bit, | Rotary | Pump Gpm 
no. | ery, ft OB min., ft lb. rpm | press.,psi 
1 | WR496 8599 8623 24 24 7:28 | 18.7 4000-5000 74 | 400-500 60 
2 > | WR613T 8624 8662 38 38 15:47 24.9 7000 75 750-850 35 
3 | WR613T 8662 R702 40 40 19:23 29.1 7000-8000 75 |750-1100) 38 
4 | WR613T 8702 8742 40) 4() 18:00 27.0 5000-7000 70-80 |750-1100 30-40 
5 WR613T 8742 8782 40 40) 11:40 17.5 5000-8000 60-70 650 30-40 
6 WR613T S782 8822 | 40 40) 13:40 20.5 5000-8000 75 600 30-40 
7 WR614T 8824 s864 | 40 38.5 23:44) 35.6 5000-8000 75 650-700 30-40 
8 WR498 8864 8904 40) 4() 15:35 23.4 5000-8000 75 750 30-40 
i) WR496 So04 8920 16 16 4:50 IS.1 5000-8000 a 750 30-40 
318 130:07 | 24.7 
TABLE 9. Coring Ellenberger in Well W-1, Block 31. 
Cor Bit no. From To Ft Recov- | Time Avg. Weight on bit, | Rotary | Pump | Gpm 
no. ery, ft OB min. ft ) rpm __ press., psi, 
9 WR586T 10,491 | 10,529 | 38 | 37.6 14:59 | 23.7 5000-8000 80-100 | 100-375 | 30-40 
10 | WR586T 10,529 | 10,560 | 31 31.0 12:12 | 23.6 5000-8000 70-80 30-40 
11 | WR585T | 10,560 | 10,600 | 40 40.0 14:32 | 21.8 5000-8000 70-80 30-40 
12. | WR585T 10,600 | 10,623 3 22.0 11:27 | 29.8 5000-8000 70-80 = 250-300 30-40 
13. | R2589 | 10,623 10,663 40 40.0 11:14) 16.8 5000-8000 70-80 | 325-375 30-40 
14 | R25x9 | 10,663 | 10,703 | 40 | 40.0 15:00 | 22.5 5000-8000 70-80 30-40 
| | 212 79:24 | 22.5 


except the last part of No. 15, which was 
beginning to pass into softer strata, The 
rates seem to compare with those ob- 
tained in the first diamond coring in the 
W-1 in April when speeds of 120 rpm 
were used. If there does actually exist a 
difference in drilling rates because of 
differences in rotary speeds in those 
ranges, with the drill strings used, it is 
small in comparison to the large differ- 
ences in rates caused by variation in the 
rock texture. 

Drilling fluid circulation and prop- 
erties. Water base, oil emulsion, and oil 
base drilling fluids were used in the dia- 
mond coring, and no particular advan- 
tage can be claimed for any one of them 
as far as the working of the diamond bit 
and core barrel is concerned. Oil emul- 
sion was used in the Upper and Lower 
Devonian of the Z-1], and for the coring 
of the W-1, and oil base was used for 
the lower Devonian of the X-l. with the 


exception that water base was used for 
the first core (before setting casing) in 
the X-1, and water base was used in the 
first coring program of the W-1. 

An advantage has sometimes been 
claimed by some operators for muds con- 
taining oil, in that they lubricate the 
bearings of the diamond core barrel and 
help prevent bearing failure. Most cor- 
ing in Block 31 has been done with oil 
emulsion mud; no trouble was experi- 
ienced with bearings, although they were 
finally renewed during the final coring 
of the X-1. The later improvements of 
core barrels include the sealing of the 
bearings (which support the inner core 
barrel) with lubricant sealed in. Ot 
course, a main advantage of this is that 
it prevents bearing parts, such as ball 
hearings, from being washed down 
under the diamond bit and ruining 
the bit. 

The muds used varied in viscosity 
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om about 40 sec to 210 sec, the lowest 
eing the oil emulsion mud used in the 
‘1 and the highest being the regular 

ater base mud used in the first core 

iken in the X-1. The oil base mud vis- 

sity varied usually in the ranges of 130 
i» 180 sec. There is no indication that 

iscosity variations affected the drilling 
rates of the diamond bit; good rates of 
penetration were obtained with widely 
varying mud viscosities. 

Water losses of the muds used were 
low. The moderate fluid loss properties, 
of about 3 to 8 ce API, caused no diff- 
culties. No difference in drilling rate 
could be ascribed to these moderate 
‘luid loss variations. 

The suspending qualities of a mud are 
important in diamond coring because of 
the low rates of circulation of the drill- 
ing fluid. Rates of circulation in regular 
drilling in West Texas approach 300 
zpm; in diamond coring they are one- 
tenth to one-fifth of that amount. Thus a 
higher viscosity mud has inherent ad- 
vantages for removing the fine cuttings 
from the hole. Also, a mud of moderate 
thixotropic properties, which will gel 
and prevent settling during round trips 


FIG. 2. Well Z-1, University Block 31, Lower Devonian. 


and will rise to moderately higher vis- 
cosities under the low rates of flow, the 
usual limits of ease in breaking circula- 
tion after lowering the drill pipe in the 
hole and ease in pumping with low pres- 
sures governing acceptable ranges, 
would seem to embody desirable fea- 
tures. 

The pump pressures used were in each 
case dependent upon the rate of circula- 
tion of the mud, and, of course, its vis- 
cosity and density, the drill string used 
in the coring, and the action of the bit in 
drilling. In the Upper Devonian of the 
Z-1 pressures varied from 100 to 350 psi. 
with an average fluctuation of 50 psi 
with each pump stroke. In the Lower 
Devonian of the Z-1, pressures were in 
the mean range of 300 psi, with a fluctua- 
tion, of from 250 to 425, or 175 psi, with 
each pump stroke. In the Ellenberger of 
the W-1, pressures were in the range of 
200 to 300 psi, with a fluctuation of about 
75 psi with each pump stroke. In the 
X-1, using oil base mud, and with a float 
valve in the drill string, pump pressures 
were in the range of 600 to 800 psi, with 
a fluctuation of about 350 psi, as from 
750 to 1100 psi, with each pump stroke. 


In the X-1. all the flow discharge went 
to the bit during the first two cores. Fol- 
lowing that, a part of the mud was by- 
passed through the guns on the mud 
pits; however, little if any improvement 
was made in giving a steady flow of mud 
to the drill pipe. It was found possible 
to slow the mud pumps down to 12 or 
14 rpm, but they could not be run slower 
than this, and at that speed they did not 
run steady but loped with the fluctua- 
tions of their load. The most satisfactory 
way found of running the regular rig 
pumps was with both discharge valves 
removed from one of the double acting 
cylinders, leaving the other double act- 
ing cylinder to do the pumping. The 
pumps were, generally speaking, un- 
wieldy. 

@ Diamond bit wear and failures. The 
diamond bits used were subject to fail- 
ure both through damage to the bit and 
through normal wear, and from a com- 
bination of damage and wear. Of the two 
61%-in. bits used in the chert in Well 
Z-1, the first was badly worn on its outer 
shoulder—the outer edge of the cutting 
face. This may have been caused by 
small fragments of chert that were wash- 


FIG. 3. Well X-1, University Block 31, Lower Devonian. 
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TABLE 10. Record of diamond bits used in =e X-1, and w- “1, , Block 31 




















*Estimated values. 

Cost of 61%-in. bits per ft = $30.60 

Cost of 434-in. bits per ft=$ 8. 86 

Cost of diz saanensone R quality st 7.50 wala ct.; 








G quality at $12.00 per ct. 










































ed to the outer periphery and there 
ground under the bit, or it may have 
heen largely caused by the high weights 
carried on the bit. Actually, the bit cut 
11 ft, and much of that was hard, tough 
chert. Its performance is considered 
good, although a total of 90 per cent of 
the diamonds were missing or broken too 
small for salvage. The second 61-in. bit 
finished the core, cutting 33 ft with only 
24 per cent of the diamonds damaged. 

The three 4%4-in. bits used in the Z-1 
cut 199, 104, and 53 ft respectively. The 
first bit, which cut 199 ft wore out in a 
normal manner. The metallic matrix 
gradually was eroded by mud flow or 
worn by abrasion of the cuttings. With 
each run, the diamonds protruded far- 
ther from the matrix. Diamonds are 
brittle, and protruding and unsupported 
diamonds are much more likely to break 
than are well supported diamonds. 
sroken diamonds are not credited for 
salvage. Obviously, there is some opti- 
mum point beyond which a bit should 
not be run, some point beyond which sal- 
vage value of diamonds decreases more 
rapidly than it would cost to buy and 
run a new bit. The probability of an 
ultimate and complete failure of a bit in- 
creases with increased wear on the bit. 
No fine scale is available for determin- 
ing when to stop running a diamond bit; 
it is not always possible to see the 
breaks or cracks that may have de- 
veloped in the diamonds. It remains a 
matter of judgment. Generally speaking, 
when the diamonds protruded slightly 
less than 1/16 in. from the matrix, the 
bits were considered to be worn out. 

The second 4%4-in. bit used in the Z-1 
was of higher quality diamonds thax 
the other two, but again failure was 
through erosion and abrasion of the 
matrix. There was no advantage in using 
the higher quality diamonds. The third 
bit was proceeding to wear in a normal 
manner when the coring of the Z-1 was 
completed. 

Of the four 484-in. bits used in dia- 
mond coring the X-1, one bit wore out in 
a normal manner by gradual erosion of 
the matrix. It had cut 198 ft, but was 
considered good for another run. At the 
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beginning of this run, the core barrel 
stuck and the bit was pulled and dam- 
aged on its inner edge during uncoupling 
when it was held over a sub on the rotary 
table. The bit had taken essentially all 
the wear it was good for, however, before 
being damaged further in the uncou- 
pling. The next two bits were damaged 
by fragments of metal or hard rock, with 
diamonds gouged out and their shanks 
deeply scored and, on the latter, the junk 
slots battered. The last bit finished the 
core in good condition with wear pro- 
ceeding in normal manner. 

Three 434-in. bits were used in the 

deepening of the W-1. The first two bits 
cut 69 and 63 ft, respectively, and wear 
on the bits seemed more severe in the 
larger crystalline dolomite than in the 
smaller crystalline limestone. The third 
bit used in the W-1 cut 80 ft and showed 
very little wear either on diamonds or 
matrix, 
@ Results of the coring operations. 
Cores. The core recoveries obtained were 
in most instances 100 per cent. The 
lengths of unbroken pieces varied from 
Y% in. to 7 ft, and between 2 and 3 ft 
would perhaps be a mean average 
length. In most cases the broken ends of 
the individual pieces fit together; in a 
few instances the broken ends did not fit 
together and it was obvious that small 
chips had been knocked out and ground 
up under the bit. Even in those cases 
where the ends did not match, no appre- 
ciable length of core would be missing. 
The lengths of core recovered in making 
successive core runs were sometimes 
greater and sometimes less than the 
«mount of hole cut. The explanation of 
this seems to be that the core catcher 
sometimes slides a few inches up over 
the core before it grabs hold and breaks 
the core off bottom. About 18 in. was the 
maximum length of core noted to be 
missing in this manner. Lengths of 1, 
2, or 3 in. probably occurred all the 
time, and were particularly noticed in 
runs 15, 16, and 17 in Well Z-1. The 
pieces left on botton were recovered as 
the top of the next core run. 

In two instances pieces of core were 
recovered that showed where the dia- 
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| | 
} -ae used in bits : 7 | 
Well | Total | Totalhr ra S | ent | | Net cost | Bit cost | 
it no. | where | footage | rotated | OD, | ID, Original | pon soins Original salvage | less per foot | Remarks 
used | drilled on in. in. carats | | cost | value freight drilled 
bottom Carats | Per cent | | 
WR459 | Z-1 4 15.7 | 6% | 3% | 139.73) 13.65 | 9.8 | $1,583.98 | $ 102.37 | $1,481.61 | $36.10 | Bit worn on outer shoulder. 
WR460 Z-1 33 16.2 | 6% 3176 138.68) 105.92 | 76.4 | 1,576.10 794.40 \ 781.70 23.65 Finished core. 
WR310 Z-1 199 114.3 | 4%. | de | 103.97; 61.60 | 59.3 & 1,301.40 | 462.00 | 839.40 4.22 Diamonds exposed. : 
WG311 Z-1 104 42.0 | 4% | 346 | 103 92) 71.42 | 68.7 1,765.04 | 857.04 | 908.00 8.72 Diamonds exposed and missing. 
WR497 Z-1 53 31.8 | 434 Bie } 107. 76| 77 90 | 72.5 1,326.20 | 584.25 5 | 741.95 13.72 Diamonds exposed. 
WR586T} W-1 69 27.2 | 4m | Bli¢ 104.91 85.30 | 81.3 1,304. 83 | 639.75 665.08 9.65 | Diamonds exposed. 
WR585T| W-1 63 26.0 | 416 | Shs 101.60) 72.74 | 71.7 | 1 "280.00 | §45.55 734.45 11.67 Diamonds exposed and missing. 
R2589 | W-1 80 26.2 | 434 | 3he 123.78} 106.38 | 86.0 1,246.35 | 797.85 448.50 | 5.61 | Finished core. 
WR613T;} X-1 198 78.5 413% 34 | «(100.10 | 40.0* 1,268.7 5 | 300.00* | 969.00 4.90* Diamonds exposed, inner shoulder damaged in uncouph 
WR614T| X-1 | 4() 23.7 | 483i, | 346 | 94.54) | 50.0* 1,227. 05 | 364.00* | — 863.00 21.60* | Diamonds missing on inner shoulder and bottom center 
| | | Shank scored. 
WR498 X-1 | 40) 15.6 | 434 | 3%— | 116.58) 52.00) 49.8 | 1,395.21 | 390.00 | 1,005.21 25.15 Diamonds broken on bottom. Shank scored. Junk s 
| battered. 
WR496 | X-I 40 12.3 | 434 | 3he _104 33 | | 80.0% | 1,307.87 | 626.00* | 682.00 ; 17. 10* | Finished core. 
12 bits |3 wells) 960 4295 |......\..... 11,339. 0 | 64.0 | 16,582.78 | 6,463.21 | 10,119.90 | 10.53 
| | oe 


mond bit had cut in a second path in 
addition to the original core cut. The 
first occurrence was between Cores 18 
and 19 in Well Z-1. The rock was black 
dense limestone and no damage was 
done to the diamond bit. A piece about 
3 in. long was re-worked by the bit until 
it slid up into the inner core barrel, The 
second instance was between Cores 7 
and 8 in Well X-1. The rock was frac- 
tured chert, and the diamond bit was 
gouged and scored and the water courses 
battered. The bit cut only the one core, 
and was not re-run, 

The cores of the Devonian formation 
were generally firm and of sufficient 
strength to stand rough handling. Their 
tendency was to fracture horizontally. 
and there was little tendency to wedge 
in the inner core barrel. Some wedging 
did occur by small chips and some by 
cores that did not cut absolutely straight 
but cut in a wobbly manner. This did not 
interfere with cutting core (at least not 
noticeably), but it required in some in- 
stances that the core barrel be shaken. 
hammered on, laid down, turned upside 
down, and otherwise worked with until 
the offending pieces shook free. For this 
reason it is concluded that a connection 
for water pressure should be made on 
the core barrel for the purpose of forc- 
ing stuck cores out with hydraulic 
pressure. 

The cores of the Ellenberger forma- 
tion had much less strength than the 
Devonian cores. Generally, they broke 
off in horizontal fractures, a peculiar 
sine wave fracture extending across the 
core. Lengths were, of course, random, 
and varied from a fraction of an inch to 
about 5 ft, with a mean length of about 
2 ft. Two sections, one from 10.570 to 
10,572 ft, and one from 10,575 to 10,577 
ft, were badly broken into pieces about 
the size of an egg. There were porous 
lime streaks in the core, which were very 
weak as well as hard, blue dolomite con- 
taining calcite veins, and some zones 
were vuggy. 

Productivity of wells. A new manner 
of completion of the Devonian wells in 
Block 31 was used in the Z-1 and the 
X-1. Casing was cemented above the 
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support the liner. After pack-off oper- 
ations (if any) are completed, release 
from the liner assembly is effected by 
simply applying 2 to 3 points of 
weight downwardly to hold the liner 
firmly in place, then rotating the 
string approximately 20 turns to the 
right. Since the back-off thread “‘floats” 
on the mandrel, it is free to move up 
or down to maintain perfect alignment 
while being disengaged—and is com- 
pletely unaffected by the weight being 
placed on the liner to hold it from 
moving. Release is quick, positive! 
Baash-Ross Security Regular Action 
Packing Type Adapter. 


Baash-Ross Security Regular Action 
Packing Type Liner Hanger. 


Other “Regular Action’ equipment in- 
cludes Plain Type Adapters and Plain 
Type Liner Hangers. 


On all Packing Type Adapters 
and Liner Hangers special lock slips 
between body of packer and setting 
sleeve hold the packing element in 
expanded position after setting to in- 
sure a permanent leak-proof pack-off. 
Also, a choice of synthetic rubber or 
lead packing is available. 








Ross News 


** LOS ANGELES * HOUSTON * OKLAHOMA CITY * NEW YORK 





Due to their unique operating principle, you get these vital features—and others, 
too—with Baash-Ross Security Adapters and Liner Hangers. Run with the Baash-Ross 
Security Left Hand Releasing Tool, these Adapters and Hangers are available in two 
principal types, each in a full range of designs to meet every need... 


In this type of action, the Hanger 
or Adapter is supported by the coarse releasing 
thread of the “floating head’ (A) on the Releasing 
Tool (see illustration at left). This floating head is 
rotated by the squared section (B), but is free to 
move up and down to prevent any “bind” being 





Three important things to look for 


in Adapters and Liner Hangers are (1) Foolproof Setting Action that 
assures the liner being set right where you want it—without the uncertain- 
ties of less positive methods that necessitate manipulation above or below 
the exact setting point... (2) Positive Releasing Action that assures 
complete release of the setting tool from the liner before pulling the run-in 
string out of the hole (particularly important with light liners)... and 
(3) an Error-Proof Packing Unit that cannot be set prematurely by 
bridges or tight spots in the hole—nor by lowering too much weight when 
setting the Liner Hanger Slips. 









“Delayed Action" equipment 
has the added advantage that the pack- 
ing unit cannot be set prematurely by 
striking bridges or tight spots in the 
well—nor can it be set inadvertently 
by lowering too much weight against 
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placed on the releasing thread during disengage- Lugs the tool while expanding the slips. 
ment. When run in the hole, the ball bearing thrust Compressed The equipment is run with a 
washer (C) rests on a shoulder in the Adapter (or es Delayed Action Packer Setting Tool 
Hanger), thus providing a means of placing weight - 7 attached to the bottom of the Releas- 
downward on the liner to hold it in place while the Y ing Tool (see right). This Delayed 
Releasing Tool is disengaged at the back-off thread. Y Action device has lugs that remain 
The entire releasing action is unusually 4 contracted within the setting sleeve of 
simple and foolproof. For example, when a Liner the packing unit (see sketch) until 
Hanger is used, the Hanger slips are first set by after the releasing thread has been 
rotating the string to the left one or two turns to 4 disengaged. 
release the slips, whereupon lowering the weight The Adapter or Liner Hanger 
wedges the slips firmly in place to eo is set in the same manner as described 


at left for “Regular Action” equip- 
ment, and the Releasing Tool is also 
disengaged in the same manner—but 
is released before the packing element 
is expanded. To set the pack-off unit, 
the released run-in string is raised 4 
to 6 feet to permit the lugs to expand. 
Then when weight is lowered back 
down, the expanded lugs seat against 
the top of the setting sleeve and com- 
press the packing unit. The entire ac- 
tion is foolproof—and gives complete 
protection against premature pack-off! 





Baash-Ross Security Delayed Action 
Packing Type Adapter. 

Baash-Ross Security Delayed Action 
Packing Type Liner Hanger. 





In both the Packing Type 
Adapter and Liner Hanger illustrated 
above, special lock slips between body 
of packer and setting sleeve hold the 
packing element in the expanded posi- 
tion after setting. This feature assures 
a permanent leak-proof pack-off. Also, 
both types of equipment are available 
in choice of synthetic rubber or lead 
packing units to meet varying oper- 
ating requirements. 



























* Manufactured under license from Security Engineering 





main producing zone, which is the Lower 
Devonian, and which comes in at about 
170 ft below the top of the Devonian. 
Coring was then accomplished in the 
cased hole and the core barrel and drill 
string were protected from the caving of 
the shales above the Devonian. This was 
particularly desirable because of the 
very low rates of drilling fluid circula- 
tion used in the coring. Previously, all 
the wells had been drilled with 8%4-in. 
rock bits, and the casing had either been 
perforated or cemented above the pro- 
ducing zone after the wells were drilled. 
It is therefore desirable to investigate 
the comparative productivity of the 
wells in the field to see whether the man- 
ner of completion, which was necessary 
chiefly because the wells were to be 
cored, has influenced the productivity of 
the wells. 

It is also necessary to consider that 
special drilling muds were used in both 
the Z-1 and the X-1. Halliburton Jel Oil 
Type E oil emulsion mud was used in the 
7-1 and Oil Base Black Magic mud was 
used in the X-1. Well completion advan- 
tages are claimed for both of these muds. 
The oil emulsion mud contains surface 
active agents that modify interfacial ten- 
sions and are thus supposed to aid the 
oil in forcing any filtrate from the mud 
back into the well bore when the well is 
brought in. Black Magic has no water 
filtrate and can therefore form no water 
block around the well bore to impede 
flow of oil in to the well. 

The initial potential of the Z-1, ex- 
ceeds the initial potentials of all its off- 
set wells by amounts varying from 7 to 
184 per cent. The X-1 exceeds the po- 
tential of all offset wells operated by At- 
lantic by amounts varying from 1 to 85 
per cent, but is exceeded by diagonal off- 
set of Phillips by 18 per cent. The pro- 
ductivity index of the Z-1 exceeds that 
of all its offsets. The productivity index 
of the X-1 is not presently available. 

It may be mentioned that the initial 

potentials of the wells in the field do not 
fall into any regular pattern. The wells 
in the field are of the declining pro- 
ductivity index type. These facts make 
dificult an absolute proof that any par- 
ticular type of well completion is better 
than another type. 
@ Design advances in coring equip- 
ment. The equipment used for diamond 
coring continues to be modified for var- 
ious purposes. Advances known to have 
heen made are: 

1. Packing the bearing. which sup- 
ports the inner core barrel, with lubri- 
cant. Besides lubricating the bearing. 
the bearing is sealed in so that if it 
should fail no bearing parts can be 
washed down under the diamond bit and 
ruin it. Such trouble has to date not been 
experienced by Atlantic. 

2. Longer core barrels, up to 90 ft, 
which are fastened together with thread- 
ed couplings. It is understood that fab- 
rication of these barrels has required a 
higher grade stee] than has previously 
been used in the core barrels. 

3. Reverse circulation coring has 
been accomplished by Stanolind at 
Rangely. This method seems to offer defi- 
nite economic advantages for making 
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hole in hard rock sections that have fast 
coring rates’. 

4. Another advance in diamond cor- 
ing is the manufacture of diamond bits 
with a hard tungsten carbide matrix for 
supporting the diamonds. 

5. One type of core barrel is so manu- 
factured that a portion of the drilling 
fluid flows up through the inner core 
barrel and thereby minimizes any ten- 
dency of broken core or fragments of 
core to wedge and interfere with drilling 
progress. 

@ Analysis of drilling possibilities. 
Practical relations between length of 
core barrel and average drilling rates. 
The time spent in coring may be divided 
into two parts: The time spent on bottom 
coring, and the time spent in making a 
round trip to remove the core from the 
barrel, It is obvious that the overall rate 
of making hole can be increased by tak- 
ing longer cores. In order to see the rela- 
tive advantages that might be obtained 
by using core barrels of increased length, 
Table 14 was computed. Only 6 hr was 
allowed for the complete round trip, a 
minimum figure for the 8000-ft level. It 





1. “Diamond Coring in Rangely” by Carl J. 
Christensen, Stanolind Oil and Gas Com- 
pany, Casper, Wyoming. Paper presented at 
Regional Meeting of the AIME, Denver, 
Colo., September 28-October 2, 1947. 


is felt that this figure gives maximum 
footages possible per day, although it 
somewhat reduces the relative advan 
tage of longer core barrels. As the length 
of core cut increases the chances o/ 
jamming in the inner barrel or cor: 
catcher, and as a longer core run mean- 
longer time spent on bottom with th: 
same bit, there are inherent risks tha 
occur to make the chances of success in 
obtaining a full 90-ft core run conside: 
ably less than are the chances of succes- 
in obtaining a full 40-ft core run. Ther: 
fore, a definite advantage in overall rat: 
of making hole should be indicated bs 
fore deciding that the use of a longe: 
core barrel is justified. The conclusion 
drawn from Table 14 is that until aver- 
age drilling rates are increased to less 
than 20 min per ft, there will be bu: 
small advantage in obtaining core barre! 
longer than the 44-ft barrel now owned 
by Atlantic. 


Possibilities with reverse circulation. 
Since reverse circulation diamond bit 
coring has been accomplished at Range- 
ly, Colorado, and as better techniques 
may eventually speed up the cutting 
rates of the diamond bits in the West 
Texas area, it would seem desirable to 
make a calculation of what might be pos- 
sible by using reverse circulation. The 


FIG. 4. Well W-1, University Block 31, Ellenberger formation. 
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LINK-BELT ROTARY CHAIN 


for LONGER CHAIN LIFE! 
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@ The sun seldom shines on this Link- 
Belt Rotary Chain. For, except in rare 
cases like this when the Pusher had the 

guards removed for a picture, this Link- 

Belt SS-40 HYPER chain has been work- 

ing steadily under an oil tight guard, on 

hardened machined cut tooth sprockets for 
more than a year. 


Several years ago operators learned that 
they get far better service from rotary chain 
when it is run over accurately cut hardened- 
tooth sprockets with ample lubrication rather 
than over cast tooth sprockets with periodic, 
if any, lubrication. They learned, too, that this 
practice materially lengthens life of their ro- 
tary chain, cuts down noise, whip and vibration, 


Now, in fields throughout the oil industry, 
Link-Belt Rotary Chain has become “standard 
equipment” for longer life. Link-Belt is the most 

dependable . . . the most widely used .. . of any 
rotary chain. That’s why quality-conscious opera- 
tors everywhere specify Link-Belt. It is backed 

by more than 70 years of chain development and 
improvement. 
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LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, Los Angeles 33, 
Kansas City 6, Mo., New York 7, Toronto 8. 
Distributors in all fields. 


Old 
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CHAINS AND SPROCKETS 


A Type for Every OIL INDUSTRY SERVICE 
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TABLE 11. Time analysis of coring operations. 














ae oe. 4 7 : ; i he 
: _Time interval Hours Hours | Average | Average | Percent | Percent | Per cent Rati 
Well | Operation Time start | Time stop coring reaming length min. /ft coring | reaming | total time | progres 
Days Hours OB OB cored | time OB | time OB | coring OB! ft/da 
z. ] Core 1500 = 
| 8141-8168 ft 7-17-47 | 7-18-47 | 1.63 | 39 9.18 13.5 20.2 | 24.6 16.6 
PP ee eam ai = 
| Ream and drill 1500 1600 — " | 
| 8141-8169 ft 7-18-47 7-19-47 1.04 25 | \ 14.4 26 4 
| pper Core 1600 ya 1800 — 2 ee - 
Devonian 8169-8217 ft 7-19-47 7-21-47 2.08 50 | 22.55 15.7 28.8 45.1 23 | 
| Ream 1800 0200 — . | ; 
| 8169-8217 tt 7-21-47 | 7-23-47 133 | 32 | | es " 
| Total coring interval) 6.08 146 | 31.73 | 58. | S64 33.7 | | 27 | 125 
7-1 | Core 0600 1800 _ 
| 8571-8770 ft 8-6-47 8-14-47 8.50 | 204 | 104.80 22.1 31.6 =| 6581.4 23.4 
Fish junk 1800 1400 _ | 
8-14-47 8-15-47 0.83 20 | 0.0 
Lower | Core 1400 1900 | | | } } | 
Devonian | 8770-8930 ft 8-15-47 | 8-20-47 5.21 125 83.25 | 31.4 31.8 66.6 | 307 
| 
| 
Total coring interval) | 14.54 | 349 | 188.05 | | 2.4 | 3:7 | &7.1 | 53.9 24.7 
—|— _ 
X-1 | Core 1800 1700 | | 
| 8599-8623 ft 9-11-47 9-12-47 0.96 23 L tar | } 24.0 18.7 $2.4 | 25.0 
| ; Bain a a ae = vas) 
| Ream 1700 1800 | | 
| 8599-8623 ft 9-12-47 9-13-47 1.04 25 11.8 | 46.0 | 18.5 3 | 
Core 0000 1400 
8624-8822 ft 9-21-47 | 9-26-47 5.58 | 134 | 78.50 | 39.6 23.8 58.5 355 
Lower | Run and stuck and pulled 1400 — 1800 oe 
Devonian | core barrel 9-26-47 9-27-47 Lay | 28 00 
| Ream and drill 1800 0100 — : 
8624-8824 ft 9-27-47 | 10-3-47 5.29 | 127 | | 73.0 sr5 37.8 
| Core 0100 1200 | 
| §824-8920 ft 10-3-47 10-6-47 3.46 | 83 44.15 | 32.0 27.6 53.2 33.0 aS 
| (Total coring interval) 17.50 | 420 130.12 84.8 35.3 24.7 54.2 30.9 IN 3 
W-1 | Core 0100* 1800 | 
| 10,491-10,703 ft 9-2-47 9-18-47 6.83 | 164 79.24 35.3 22.5 48.3 310 
I llenberger Ream 1600 1700 | 
| 10,491-10,600 ft 9-20-47 9-24-47 4.04 97 60.0 | 61.9 27 0 
| Total core, test, ream 0100 1700 — 7 
interval | 9-2-47 9-24-47 22.63 544 79.24 60.0 35.3 22.5 14.6 94 
| 


*Cores were not consecutive in W-1, testing program. 


scale of hardness, calcite, the mineral 





average rate of coring at Rangely where 
ihe reverse circulation was used was 
about 10 min per ft. It does not seem 
likely that more than 300 ft could be cut 
without changing bits, although improv- 
ed bits, with better technique, may soon 
commonly make 300 ft of hole. Assum- 
ing, then, 8 hr or one-third day for the 
round trip, and 10 min per ft for 300 
ft, on bottom 90 per cent of the time, 
which equals 2.32 days cutting core, a 
total of 2.65 days would be required for 
00 ft: and this equals a rate of 113 ft 
per day. These figures are perhaps opti- 
mistic, but there are no physical reasons 
why they are not possible. Two bits have 
already been run for longer total time 
than required by these figures. It should 
be obvious, however, that increased rates 
of penetration by the diamond bit is the 
first thing to be accomplished before ad- 


that forms limestone, is rated 3 and 
dolomite is rated 3.5 to 4. Sandstones are 
composed mainly of quartz, with hard- 
ness of 7, feldspars, hardness 7 to 6.5, to- 
gether with minor constituents and ce- 
menting materials such as calcite. The 
diamond has a hardness of 10, being the 
hardest known mineral. The scale of 
hardness is not uniform, so that the rela- 
tive hardness between diamond and 
quartz compared to the hardness be- 
tween diamond and calcite would not 


be given by (10-6) /(10-3), but it would 


TABLE 12. Regular drilling of offset 
wells, Lower Devonian Zone. 


Wells offsetting Z-1 





be ratio much nearer to unity. The abso- 
lute differences in hardness increase as 
the minerals are rated higher on the 
hardness scale. As different strata ol 
limestone drill at widely different rates. 
varying from perhaps 6 or 8 to 90 min 
per ft, and as sandstones generally core 
at rates from 5 to 10 min per ft, much 
faster on an average than limestones o1 
dolomites, it must be concluded that 
hardness is not a factor of the rate of 
penetration. 

2. Texture. The following attributes 
of texture are considered: 

(A) Size of crystals or grains. It was 
observed that the very finely crystalline 
limestones were the slowest drilling of 
all the rock sections penetrated. Lime- 
stones and dolomites formed of larger 
crystals drilled faster. If the individual 


Corresponding Progress rate, It per bit diamonds cut a gouge whose depth was 
ditional thought should be given to re- pw a — i” dependent on crystal size. the ae 
verse circulation coring. Without high IF $500 $000 fi 174 211 tion would be explained. There was no 
rates of penetration, it has no real ad- x — S000 . u4 19.1 accurate means of measuring crystal size 
VRRERDED. 500-8900 ft 36.4 33.3 in the field, and no mathematical cor- 

Improving penetration rates of dia- hieetene 99 > 247 relations could be developed. Sand- 
mond bits. In searching for the reasons wie tii stones, which drill faster than lime- 
why the diamond core bits drill slow in Wells offsetting X-1 stones, in general have grains whose 
some strata and fast in others, various Commbention Thicneieahie. size is considerably greater than the 
properties of the rock may be considered. Well interval ft perday It per bit limestone crystals. On the other hand. 
Properties that suggest themselves are: 4 rnd peony 22.2 30.8 the mineral of the finest crystalline 

1. Hardness. This is of necessity a W 500-8900 fi 25.0 334 structure, the chert, drilled at rates 
property of the individual grains or aii oe oe from 20 to 30 min per ft, or from 3 to 


erystals comprising the rock. On the 


76 





5 times faster than the finely crystalline 
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2400 HORSEPOWER 
is available in the four ‘‘QUAD”’ 
units which power this Oilwell 
Model 96 rig operating in the Gulf 


Coast area. 


General Motors “QUAD” 
provides 600 H. P., 







4 h 12 500 ‘b compounding and with fewer units. 
weighs 12, S. 


In themselves, GM Diesels are com- 

pact and low in weight for their 

horsepower. Matched snugly in the 
Take a good look at this powerful unit. It delivers “QUAD” and mounted on skids, they become a 
a maximum of 600 horsepower or 520 rugged, powerful unit that takes a minimum of space 
continuous horsepower at 900 R.P.M. of the and is free of excess weight. This means it is 
shaft. Any of its four engines can be shut down far easier to move them from job to job. 


when not needed. 


These are some of the reasons you see more and 
The GM “QUAD” consists of four GM Series more GM Diesels—singles, ‘‘Twins’’ or 
71 Diesels mounted compactly in a single unit “Quads” —powering rigs in all of the oil fields. 
and geared to a single output shaft. This makes We'd like to give you all the features. Just drop 


big horsepower available with much simpler us a line. 


DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES .. Up to 200 #.P. DETROIT 28, MICHIGAN MULTIPLE UNITS .. Up fo 800 #.P. 


GENERAL MOTORS 


Did Cau wittoit the Cll 








GENERAL MOTORS 





DIESEL 
POWER 














rABLE 13. Computed bit penetrations per revolution required for various TABLE 15. Calculation of net coring 











drilling rates. costs. 
Millimeters of penetration per bit revolution 
- es Estimated direct cost of coring Upper Devonian Zone in oe" 
| , , ; | | -1, Block 31 
lin. per ft drilled... . | 5 10 15 20 30 } 60 90 
vt. ans | _ | Rig time (6.08 days, coring and reaming) ($750 
Revolutions per min | | | per day).... " ; $ 4,50 ON 
50 } 1.22 0.610 0.406 0.305 0.203 | 0.102 0.068 Diamond bits, 2, 644 in. x 334 in, less salvage 2,27: 
60 | 1.02 0.508 0.338 0.254 | 0169 | 0.085 | 0.056 Rock bits, reaming, 4 bits at $124. 49 
80 | 0.763 0.381 0.254 o19 | 0/197 0064 | 0.049 Service personnel... . yesrecenn, 6 AO 
100 0.610 0.305 0 203 0.153 0.102 0.051 | 0.084 \Iterations to 6% in. core barrel, incl. $70.66 
| | 7 freight..... pes 8S 
; reterecoamere rem — - Total... $ 831 Inf 
Thousandths of inch penetration pe r bit re volution Allowance for regular drilling: this 
| | Rig time (2.37 days, reaming time+0.5 day for , 
Min. per ft drilled | 5 10 15 20 30 60 90 extra round trips required for estimated 2 more opr 
- _ | bits used) ($750 per day) $ 2,15 
Revolutions per min. | | j Rock bits, 6 at $124 744 irc 
50 48.0 | 24.0 16.0 12.0 | 8.0 | 4.00 2 67 $ 2,894 
60 | 40.0 20.0 13.3 10.0 | 6.67 | 3.33 | 2.22 as: - oe pul 
40) 30.0 15.0 10.0 7 50) 5.00 » 5) 1.67 Estimated net additional direct cost of coring... $ 5,42 4 
100 24.0 122.0 8.0 | 600 | 4 00 | 2.00 1.33 Estimated net additional direct cost per $5,423 cos 
| ft cored : : ——= $4 
304.8 mm /ft td At 
Mquations: Penetration, mm/rey.= Note: Much of the rock cored was chert, 9 ft was solid you 
(rpm) (min. /ft) chert. There is no known way of accurately estimating how 
long it would have taken to drill this by rock bits. The addi che 


Penetration, thousandths inch,rev. = 


12,000 thous. inch /ft 


(rpm) (min. /ft) 


limestone. This facet is largely explained 


tional cost of coring may have been considerably less than 
herein estimated. 


Estimated direct cost of coring Lower Devonian Zone in 
-1, Block 31 

Rig time (14.54 days coring) ($750 oad day) 

Diamond bits, 3, 434 in. x 3 in., less estimated 


$10,000 


> > > YW » thi ry . ‘ . d » 
by the tendency of chert to chip out TABLE 14. Computed advantage of i asaya - 200 
with a characteristic conchoidal frac- longer core harrels. Core barrel complete, 494 in x 30 ft, inel. 15.33 
ture. freight... . ee 1,16 
x om ° Length of core barrel--drilling rate — progress rate. Core barrel tubes for 434 in. barrel, “44 t... 450 
? ae eae . 6 " " 4 eee 
(B) Por usity : The correlations be Basis: Computed on the basis of 6 hr for total round trip $15,061 


tween drilling rates and the electric logs 
ire direct evidence that either the abso- 
lute porosity or the size of the pore 


All other time spent on bottom coring. 


It core Per cent time, Progress rate, 


Estimated direct, costs of regular drilling Lower 
Devonian Zone in Z-1, Bloc 


Rig time: 











oe per run Avg. min ft OB ft/day 359 ft interval - 
spaces, or both, correlate with penetra- pi * pny 96.8 Te apg eR ($750 per day) $11,850 
n ™ : an a ay, av oro >t we 
tion rates. These curves are the only 30 62.4 30.0 Beh ay, avg. of offset wells 
° ° ° » 52.6 a 8 
quantitative relations developed —be- = cog se 359 ft interval 
° “Me: 40 40 S15 29.4 ($124 per | 1.800 
tween rock properties and drilling rates. hen -6 Ss 36.9 re ($124 per bit) 1,80 
. ‘. Fe a > i ee 24.7 ft/bit, avg. of offset wills - 
lhe best correlation is between the elec- > -0 Be $13,650 
. . oe. 10 - ° ‘ > ° 
tron log and the penetration rate In the mn pe = 4 413 Estimated net additional direct cost of coring $ 1,411 
lower Devonian of the Z-1. The elec- 30 33 400 Nstimated net additional direct cost per $1411 
MEraee i in a l 4) 76.8 55.4 ft cored =$ 3.4 
iron and resistivity curves are largely i. bo es 359 
measures of the amount of conducting - : ; , 
* : & 00 40 1.0 324 Estimated direct cost of coring Lower Devonian Zone in 
fluid (salt water) in the rock, and the 30 s:3 2.5 X-1, Block 31 
° ° . 20 83 .¢ ‘ - . i . 
fluid content varies according to the pore 0 14 1030 Rig time (17.50 days coring and reaming) ($750 
space available within the rock. Rocks peer ay bits, 4, 434 | in. X 3 in, less estimated eee 
having greater porosity not only have salvage 3,520 
a ee 2 : a r ? : Rock bits for reaming, 6 bits at $85 +1 bit at $124 634 
less mate rial to be removed by the dia flects the degree of bonding between in- $17,954 
monds in the drilling, but the individual dividual particles. Estimated direct cost ohn ee a 
Rite al ten welt on ' soa ; : ‘ Devonian in X-1, Bl 
particles of the rock would not be as Che following factors have been — in oe 
lirmly bonded together where more pore previously mentioned under discussion Sai cal 
space exists between them, and thus they of coring technique: a SE ($750 per day) $11,740 
> re 1e > Paci 7 20.3 ft/day, avg. of offset wells 
could be a easily than 1. Penetration rate does not vary ap- Rock bits: 
from the denser rocks. preciably with rotary speeds within the 318 ft interval - 
' . my: > . . on ) £12. vr bit) y ; 
(C) Strength: This property has not range of 60 to 120. or is too small ) ($124 per bit) 1,284 \ 


heen measured for the various rock sec- 
tions drilled with the diamond bit. It 
is expected that strength would corre- 
late with penetration rates as it re- 
(lected the density of similar strata. 
(D) Resilience: This property has 
not been measured for the various rock 


comparison to other factors to be de- 
tected. 

2. Penetration rate is responsive to in- 
creased weight on the bit up to some 
maximum that is dependent upon the 
type of rock being drilled. 

3. Greater rates of penetration can 


27.5 ft bit, avg. of offset wells 
$13,024 
Estimated net additional direct cost of coring $ 4,280 


Estimated net additional direct cost per $4,230 
Ss eC ( 1 ym” 4 t Ss pe ~ =$13 40 
ft cored 318 


Net direct coring costs on W-1, University Block 31 


Basis: Rig time is charged only for coring time. Reaming 
time is not included because the reaming was per- 
formed after all coring was successfully accomplished. 


eae _ - : Bin F ‘ : ae Rig time (6.84 days coring) ($850 per day) $ 5,820 
strata, but it is expected that it would be made using small constant weights Diamond bits 1,845 
be a fruitful field of investigation for on the bit than can be made by irregu- $7,668 $ 7,668 


a full understanding of the manner in 
which the diamond bit works at depths 
of 8000 to 10,000 ft. 

In summing up the factors that affect 
penetration rates in diamond drilling 
it is concluded that: 

|. Penetration rate is not related to 


lar application of greater weight. 

The foregoing factors are those that 
are considered of importance in govern- 
ing the design of drill string for the 
purpose of increasing the penetration 
rates of the diamond core bits. 

@ Acknowledgments. The writer wish- 


Cost per ft of hole cored = $36.20 per ft 
212 ft 
Allowance for regular drilling: 
(212 ft) (89 min/ft 
74 days OB. 


Rig days - 
1440 min day) 
7.5he/R.T. 

4 trips) 


.87 days R.T 
.61 days total 


24 hr/day 


Rig time (7.61 days) ($850 per day) $ 6,460 

mineral hardness. es to thank The Atlantic Refining Com- Bits, 3 bits at $94 282 

2. Penetration rate is related to crys- pany for permission to publish this ar- $ 6,742 

tal or grain size, but the relationship ticle and the data contained in it. Ac- aR nee ATE Os a 

is affected by manner of fracture and knowledgment of information received Net additional direct cost per ft cored =~ $4.37 
the degree of bonding between individ- on diamond coring is made to C. Deely. si2 


ual particles. 
) 


3. Penetration rate varies with the 
porosity, possibly because porosity re- 


80 


Ed Williams, R. W. Stuart, and engi- 
neers of various operating companies in 
the West Texas area kk x 


Note: Wells A-1, B-1, C-1, E-1, F-1, G-1, J-1, and K-1 
were drilled into the Elle enberger with an average rate of 


39 min. per ft using an average of 2 bits each in the Ellen- 


berger. 
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570407 ff , 
Save —e - WITH ree Pumping / 


In face of rising production costs, you can’t afford to overlook time is required for the job, against eight hours for a 
this challenging fact: Free Pumping can reduce your pumping crew of four men on a well of average depth, equipped 
uperating costs 15% to 40%.* with a fixed type pump. 


Ir can make this saving because Free Pumping eliminates pump g@& To appreciate the significance of Free Pumping, we suggest 
pulling, high capital outlay for servicing equipment, and Jig that you try a Free Pump yourself, run one yourself, and see 
costly downtime. for yourself why it is possible to lower pumping operating 

costs 15 to 40 per cent. Your local Kobe representative will 
be glad to arrange a Free Pump demonstration for you. 









Ac the same time, Free Pumping increases the efficiency of 
your pumper. Without help of any kind, he can surface, 
change and re-run a Free Pump. Only 30 minutes of his * This figure is based on an industry study by Kobe's General Technical 


Service Division which is available to you. 











DIFFICULT INSTALLATION PROBLEMS, TOO! 









SOLVES 


Below are photographs of an unusual Free Pump installation in 
the South Canadian River bed near Sasakwa, Oklahoma. The 
steel box built around the wellhead is designed to protect the 
unit against floods, which previously carried away the derrick. 






1. Free Pump wellhead is 
shown as it appears in- 
side the steel box. 
Pumper has his hand 
on 4-way valve handle. 





2. In this view, with top 
closed, the unit is se- 
cured for high water 


conditions. 
Send for booklet 4 s : aa % . Piss. - 3. Installation, as it ap- 
? - os ; ; 
on Free Pumping @ st “A odessa ned - = initials 


KOBE, Wme. General Offices: Huntington Park, Calif.; Division and District 
Offices: Avenal, Bakersfield, Ventura and Huntington Park, Calif.; Vernal, Utah; 
Oklahoma City and Tulsa, Okla.; Brownfield, Dallas, Houston, Longview, Odessa 
and Wichita Falls, Texas; Natchez, Miss.; Great Bend, Kansas; New York City. 
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CONTROL OF 


Narrow boiling range fractionating columns" 


By G. G. GALLAGHER, Universal Oil Products Company 


PP acsent day petroleum refining prac- FIG. 1. Deisobutanizing column that fractionates isobutane from normal butane. 
tices are working toward a higher and 
higher degree of separation of the nar- _,_!SOBUTANE 7 
row boiling range hydrocarbons; hence i 

: more accurate and [ PRC REFLUX 
more direct meth- 
ods of instrumenta- — 
tion and control are —¥ 
required. 




















The usual means ee 
of temperature and 
pressure control. | 
long used on ordi- 
nary fractionating 
columns, are not 
adequate for the 
super fractionators 

G. G. Gallagher now encountered. 

Fig. 1 shows a deisobutanizing col- 
umn that fractionates isobutane from 
normal butane. 








ce) 
§ 
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At 110 psi column pressure, there is 
only 23 F difference between the boil- 
ing point of pure isobutane and that of 
pure normal butane. On this basis a 
change of only 1.0 F in column tempera- 
ture will cause a change in composition 
of approximately 4 per cent. From this 
it can be seen that the accuracy required 
is hardly possible with present day tem- 
perature controllers. Even then, holding 
the temperature alone constant will not 
sufice, for the purity of the product FIG. 3. A vapor pressure transmitter. 
overhead may also vary in the order of 
2 to 3 per cent with a change in pres- 
sure as small as 1.0 psi. Changes in 
barometric pressure alone can be re- Reet  —_— 
sponsible for variations of several per 
cent in the purity of the overhead ma- 
terial. From this it can be seen that it 
is important to maintain both pressure REFERENCE 
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*Presented before the Chicago Section of the 
Instrument Society of America, February 3, 
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| SEALING 
BELLOWS 





FLG. 2. Vapor pressure balance. =*OP ROD | BREAK -AWAY WE IGHBEAM 
— FLUID 
i 
; "| | SETTING 
FRACTIONATOR = SPRING 


RECORDER 
OR ——_ 


CONTROLLER L—-BLEED NOZZLE 





AIR SUPPLY—~__ 
—MANOMETER 





ORIFICE 
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UNION OIL COMPANY 


UNVEILS ONE OF THE NEWEST 
DESIGNS IN PETROLEUM 
PROCESSING HEATERS* 


*,..and tells the world about it in 
their company magazine “On Tour”. 


*A PETRO-CHEM 
ys 1ISO-FLOW FURNACE | 
ay of 2 OF COURSE! 


*Reproduced through the courtesy of 
The Union Oil Company magazine “On Tour” 
September 1947 — Vol. 9 Number 9. 


CHEM 


ISO-FLOW Ny = FURNACES 
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PETRO-CHEM DEVELOPMENT CO., INC.,120 EAST 41ST STREET, NEW YORK 17, N.Y. 


Representatives: Bethlehem Supply Co., Tulsa and Houston « Lester Oberholtz, Calif. * D. D. Foster Co., Pittsburgh » Faville-Levally Corp., Chicago 
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NGER wegp 


Means Lower Cost 


On the job where claims give 
way to facts, France Metal 
Packings prove their excep- 
tional value. 


render continuous, trouble-free 
service under the most adverse 
conditions—producing savings 
in time. maintenance and 


money. 
France Packings cause less 
friction, create less heat, con- 
sume less POWER and are gas 
tight. 
Write Today for Free Brochure 
. «+ “Industrial Packing” 








REPRESENTATIVES IN PRINCIPAL CITIES 


RANCE 


Te UMA LL 


PHILADELPHIA 35, PA. 





84 





Because they are especially | 
designed for tough going, they | 
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CHANGE IN COLUMN PRESSURE, PS 


FIG. 4. Composition change on control tray ys col- 
umn pressure deviation for binary column using 
vapor pressure controller or temperature controller. 
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and temperature within very close lim- 
its. As temperature and pressure con- 
trollers with the required accuracy were 
not available, a search was made for a 
better method of control. What was most 
desired was a composition controller 
that would make the necessary adjust- 
ments to the process for variation in 
column temperature, pressure, feed com- 
position, or feed quantity. 

One method that has been developed 
for controlling such narrow. boiling 
range columns is commonly known as 
a vapor pressure controller, although 
on strictly binary columns it is essen- 
tially a composition controller, This in- 
strument consists of a temperature bulb 
and pressure connection, both being sit- 
uated at the same point in the column 
(Figs. 2 and 3). The temperature bulb 
is partly filled with one of the materials 
being fractionated. This bulb when ex- 
posed to the column temperature will 








Snowbound 


The untimely snowstorm that re- 
cently swept over the Great Plains 
area marooned six men at the iso- 
lated No. 1 Schlochtermeyer, 15 
miles from Great Bend, Kansas. 


Snowbound for three days, res- 
cue or relief attempts were made 
by land and by air. A bulldozer 
became stalled in the 12-ft drifts, 
while trying to reach the men. The 
CAP sent small army liaison planes 
to drop supplies and attempt res- 
cue. An AAF helicopter stood 
ready. 


Dan Cook, production superin- 
tendent for the Crown Oil Com- 
pany, made his way from the well 
to a farm house a mile distant and 
telephoned for help. 











exert a vapor pressure against one side 
of the diaphragm or mercury U tube. 
the other side of which is opposed by 
the pressure of the column taken at the 
same point that the temperature sensi- 
tive bulb is situated. Whenever the ma- 
terial at this point in the column is of 
the same composition of that in the 
bulb, no differenial on the instrument 
will exist regardless of what pressure 
or temperature elevation is encountered. 
Conversely, by holding a zero differen- 
tial pressure on the vapor pressure con- 
troller the composition on the tray will 
always be the same as that in the bulb. 

By looking at curves on Fig. 4 it can 
be seen that with a constant differential 
on the vapor pressure controller there is 
very little change in composition even 
with wide changes in column pressure. 
In other words, with a 1.0 psi change 
in column pressure, the composition will 
only change 0.4 per cent instead of the 
2 to 3 per cent encountered when using 
a temperature controller and assuming 
it holds the temperature perfect. There- 
fore, it may be said that this instrument 
can control composition within very 
close limits by controlling the differen- 
tial pressure between the column and 


the bulb. 


Although this method of control is 
satisfactory for binary columns, its use 
in columns of multi-component mixtures 
is somewhat limited and the limitations 
have not as yet been fully explored. 


The petroleum and chemical indus- 
tries have developed needs for new and 
revolutionary type instruments faster 
than the instrument industry was geared 
to keep in step. Several years after de- 
velopment of the need for a better means 
of controlling the multi-component col- 
umns, undesirable indirect methods of 
control are still being used because a 
satisfactory direct composition control- 
ler was unavailable. This is a definite 
challenge to the instrument industry to 
intensify its research and development 
along these lines. xk * 
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FUEL TANKS 





ARE PART OF 


UNIVERSAL’S 





Keeping the nation’s fuel tanks full 
is a tough job these days with more 
people driving more cars . . . heat- 
ing more homes . . . with aviation 


demands consistently heavy and oil 





doing more things than ever before. 








Where does Universal enter the 
picture? First, in research . . . the 
development of processes and the engineering of equipment that enables 
UOP licensee refiners to operate efficiently and economically and to get more 
from their crude stock. And again. through inspections and service, UOP 


helps these refiners maintain peak production. 


Wherever research, engineering, processes and service can help keep fuel 


tanks full. licensee refiners have found UOP’s job an important one. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. CHICAGO 4, ILLINOIS, U.S.A, 


_ 


SN 


LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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Airborne magnetometer survey completed 


Tue world’s largest flying magneto- 
meter survey, made in a search for new 
oil fields for five major companies, was 
completed in Nassau. Approximately 
85,000 sq mi in the Bahamas area were 
covered in this vast search for new oil 
reserves. 

The survey centered about the air- 
borne magnetometer, developed by the 
Gulf Research and Development Com- 
pany, which is similar to a submarine- 
detecting device used by the U. S. Navy 
in wartime. In its peacetime role as a 
new geophysical exploration tool, the 
instrument records variations in the 
earth’s total magnetic field. These varia- 
tions are significant in locating oil-bear- 
ing geological formations, as well as ore 
bodies. 

Final results of the oil search will not 
be known for at least three to five years. 
Further explorations must be made, with 
other geophysical tools. This information 
will be studied by company geologists, 
then further exploration and develop- 
ment work done within the concession 
areas held by each of the oil companies 
in the Bahamas. 

The survey was made by the Aero 
Service Corporation of Philadelphia. 
Pennsylvania. 

Mapping of the Bahamas area, which 
is larger than the entire state of Kansas. 
was especially complex. About 10 per 
cent of the area is land, 80 per cent shal- 
low water, and 10 per cent deep water. 


Variations in magnetic field were recorded 
by airborne magnetometer on this tape, four 
miles of tape were used to map Bahamas. 
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Existing charts are old and inaccurate, 
and islands there are not visible one from 
another. 

To guide the survey aircraft over this 
vast area precisely, the Aero Service 
Corporation employed another wartime 
device—Shoran. Shoran stations were set 
up aboard air-sea rescue type boats. 
which were anchored in pairs about 30 
miles apart. They provided continuous 
triangulation to the plane flying in the 
general area. Shoran operating a pilot 
direction indicator so the pilot could 
guide the plane accurately along a 
chosen path. 

Two flights daily of about 6 hr each 
were made, the survey aircraft taking off 
at dawn for the first flight. Each day the 
plane flew a distance equal to a round- 
trip flight, New York to Miami. Two 
complete five-men crews operated the 
survey plane, alternating flights. A spe- 
cial crew of mechanics kept the survey 
aircraft operating. 

Aero Service’s Bahamas staff num- 
bered about 35 engineers, technicians. 
and flying personnel. In addition, Over- 
seas Navigation Inc., which operated 
four Shoran mark-ships as sub-contrac- 
tors for the survey, employed a staff of 
about 30 men. 

An especially modified Douglas DC-3 
was used as the survey plane, and a 
second DC-3 was held standing by for 
emergency needs. The airborne magneto- 
meter was suspended from the plane by a 





070uu0 


Qougoe 


Ba00RGOCOOD 


oonooeaeaaE 


100-ft cable, which connected the instru 
ment and its plastic container to the 
recording devices in the plane. 

Recording of the variations in mag- 
netic intensities of the area was done on 
a recording tape approximately 10 in. 
wide. More than four miles of such tap« 
was used in the surveying. A total of 
more than 100,000 gal of gasoline were 
used in flying the Bahamas area. Ap- 
proximately 20,000 man-hours will be 
required to translate the magnetic data 
obtained by the study into precise mag- 
netic maps for the use of oil companies’ 
geologists. 

Robert Singleton of 404 Burd Avenue, 
Pennington, New Jersey, was the Aero 
Service Corporation project engineer for 
the survey. His assistant was Vernon 
Reynolds of Alden Park, Philadelphia. 
Homer Jensen of 1920 Pine Street, Phil- 
adelphia, chief of the magnetometer di- 
vision, who participated in many of the 
early tests of the magnetometer as an 
exploration tool, was project manager. 


The following oil companies jointly 
contracted for the survey: 

Bahamas Exploration Company, Ltd. 
(Gulf Oil Corporation) ; Standard Oil 
Company, (Bahamas) Ltd. (Standard 
Oil Company, N. J.) ; Shell Company of 
Bahamas, Ltd. (Shell Oil Company) ; 
Bahamas Oil Company, Ltd. (The Su- 
perior Oil Company), and Anglo-Baha- 
mian Oil, Ltd. (Anglo-Iranian Oil Com- 
pany). Kk * 


Especially modified Douglas DC-3 used in survey. 
The “bird’’—a plastic container that holds magnet- 
ometer—is suspended from plane by a 100-ft cable. 
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Mud line from 
shakers, at far 
left, to derrick. 


Mud system design cuts skidding time 


To save time, equipment, and expense 
between drilling jobs, Southwest Ex- 
ploration Company has designed a per- 
manent installation for handling drilling 

mud while drilling 
| EXCLUSIVE | a series of regularly 

spaced wells under 
directional control from the mainland 
to tidelands structures off-shore at Hunt- 
ington Beach, California. These wells 
are 27 ft from each other on the surface. 
an adequate distance for production 
servicing, and the mud system is de- 
signed so that each successive well can 
be drilled to completion with a minimum 
amount of pipe fittings and connections 
to the ditch and the high pressure mud 
pipe lines. 

The derrick is designed for rapid 
skidding. It is mounted upon a high sub- 
structure to provide ample working 
space beneath the floor as well as gravity 
flow of the drilling mud and cuttings to 
a permanently located shaker assembly. 
shale pit, mud tanks, and two steam- 
driven mud pumps. 

The shaker assembly is actuated by 
electric motors and is mounted upon a 
shop-built pipe structure having a skid 
type base that is set on a concrete pad 


By JOHN C. ALBRIGHT 


adjacent to the shale pit. A wooden 
flume carries the shale-free mud across 
the open top shale pit, which is made of 
concrete, to a pair of concrete mud 
tanks constructed below ground level. 
Removable sections in the flume allows 
the mud to flow to either one of the mud 
tanks, or to both simultaneously as may 
be desired. A concrete wall] divides the 
mud tanks, but they may be operated as 
one by opening a large gate valve on a 
short line passing through the dividing 
wall. The two tanks can be operated 
separately so that, when it is necessary 
to prepare a different type of mud to seal 
off and support a particular type of 
formation, one tank can be emptied 
quickly and the desired type of mud 
prepared directly in the empty pit while 
circulation is maintained from the other. 

The two mud pumps have skid type 
bases resting on timber planking laid 
on the concrete floor of the pump pit, 
which is also below ground level. This 
design keeps the mud pumps under 
flooded suction. Piping to and from the 
pumps is laid on the concrete under the 
timbered planking, so the operator or 
member of the crew at the pumps may 
walk freely without stepping over any 
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Above, derrick floor surge tank used to 
keep hole full of mud when pulling 
drill pipe and to fill drill pipe or casing 
when running in hole. 


Far left, wide footing at derrick corners 
to which flanged trucks are attached 
for skidding. 


Left, jets to move settled shale and drill 
cutlings along mud flume from well to 
shakers. 
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give you BEST PERFORMANCE 
AND LOWEST COST 
under all conditions 








For years Mission Silver Top Slush Pump Valves 
(shown at left) have been the choice of leading 
operators all over the world. 


Replaceable wear-taking bushings increase valve 
seat life, lower replacement costs and save time 
in changing valve seats. 


Compound-308* Inserts, standard in all Mission 
Silver Top Valves, last from 3 to 5 times longer 





than regular inserts in ordinary muds. This means 
lower valve costs — fewer slush pump breakdowns. 


The tough, file-hard surface of Mission Silver 


Top valve bodies lasts longer and gives better 
service. 


For these reasons, more Silver Top Slush Pump 


Valves have been sold than any other make on 
the market. 


hares —— 


Now Mission proudly presents the great new 
“Super-Service” Slush Pump Valve (shown at 
left), specially designed to give top performance 


when pressures are high and operating conditions 
are severe, 


Four deep-section cross arms distribute the load 
evenly throughout the seat. 
The large file-hard striking surfaces minimize 


wear, with resulting long life for both valve body 
and seat. 





9% 


$s. UsH PUMP VALVES 


MISSION MANUFACTURING CO., HOUSTON, TEXAS 


And the famous Mission Compound-308* Insert 


further assures longest insert life and best valve 
service. 


Just as the Mission Silver Top Slush Pump Valve 
is known the world over as the most economical 
valve for general use, so this great new Mission 
“Super-Service” Slush Pump Valve is the out- 
standing favorite of leading operators for high 
pressure setvice. 


* Trade Mark Registered U. S. Patent Office. 





Export Office: 30 Rockefeller Plaza, New York 20, N. Y. European Address: London England 














f the steam or discharge lines. The dis- 
charge from the pumps is conducted 
from the outlet to the hydraulic pipe 
line through a short section of mud hose 
to absorb shock and reduce vibration 
of the pumps and pipe lines. Switches 
to control the shaker motors are placed 
on a panel at one side of the pump pit 
to concentrate controls and to save the 
operators time. 

The mud returns from the drilling 
well How from the equipment into a 
flume, or pipe, which forms the mud 
ditch by making a continuous line from 
the wellhead to the shaker assembly. 
The mud ditch is carried above ground 
on pipe standards with enough slope so 
that the mud will flow freely from the 
well to the shaker and mud tanks. This 
ditch is made with 2/-ft sections, welded 
at each jvint, so that cutting and re- 
welding to the httings at the side of the 
derrick floor is all that is required for 
hooking up after the derrick is skidded 
to the next location. Should drill cut- 
tings be produced in sutticient quantity 
to obstruct the free flow of the mud due 
to rapid precipitatiun in the pipe line 
flume, jets are installed at frequent in- 
tervals with connections at a tangent, so 
that mud pump pressure can be applied 
to set up enough turbulence to move the 
settled cuttings along the line with the 
mud to the shakers for separation from 
the drilling fluid. 

The discharge line from the mud 
pumps to the derrick standpipe is laid 
upon the ground surface beneath the 
returns flume and is fitted with connec- 
tions at 27-ft intervals so the derrick 
standpipe can be attached quickly at 
succeeuing wells as drilling progresses 
on the property. Fittings on the pump 
line include welded collars at right 
angles to the line, closed with bull plugs, 
so that welding is unnecessary when 
making a new connection. 

Included in the mud handling equip- 
ment is a vertical surge tank mounted 
on the floor of the derrick, which is used 
for filling the hole and casing when 
running pipe. The tank is made of 20-in. 
pipe set on a welded pipe tripod having 
a base sufficiently wide to support the 
tank, which is also anchored to the first 
girt of the derrick. The surge tank has 
fittings with valves and connections to 
the mud lines from the pumps and to a 
large overflow line near the top, which 
enters the flume, so that excess mud, or 
the entire circulation passing through 
the surge tank, will flow readily back to 
the mud pits. A convenient connection 
on the base of the tank facing the rotary 
table is used for attaching a hose that 
can be used to fill the pipe or the open 
hole as desired when the pipe is being 
run. As the surge tank is equipped with 
an overflow line large enough to handle 
the capacity of the mud pump, it is 
unnecessary for anyone from the crew 
to make frequent trips back and forth 
from the pumps to start and stop them 
during the time casing is being run into 
the hole. This saves the time of one man 
and speeds up the job of running pipe. 

The derrick itself is built upon large 
web-typé footings at each corner that 
rest upon a wooden mat or a concrete 


92 


e - 





Top, shaker assembly of Southwest Exploration, Huntington Beach. 
Center, mud pumps and flume looking across mud tanks and shale pit. 


Below, steam and mud piping crossing wall of the pump pit. 





pad, depending upon the type of ground 
surface prepared for drilling. At the 
locations where the wells are spaced 27 
ft from each other, a continuous con- 
crete floor is poured prior to drilling, 
so that the wide footing of the rig sets 
directly on the monolithic slab of con- 
crete. When the slab is poured, two rails 
of railroad iron are set on adequate 
footing, and flush with the surface of 
the slab, to be used afterward by a well- 
servicing derrick that may be removed 


easily from one well to another as re- 
quired. The derrick used for drilling the 
wells is equipped with attachments on 
each corner footing so that, when skid- 
ding is necessary to move from a com- 
pleted hole to the next location 27 ft 
distant, flanged trucks can be placed 
under the corner piers to set on the 
tracks after jacking up the rig. The en- 
tire rig structure can be moved easily 
across the slab of concrete on these 
tracks. k“*k* 
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SERVICING 


SUPER MODEL 
WINCH 


Recommended for wells 3500 to 
5000 feet 2'2” tubing 
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—- 
Shown with Waukesha 2 
engine and 6241 Brown-Lipe 
transmission Drum 32” diameter, 45” 

long, 13” diameter barrel, 8” wide brakes. 
Cut shows streamline guards on this machine. 


SENIOR MODEL 
WINCH 


Recommended for wells up 
to 3500 feet. 22” tubing 


Note full length countershaft with catheads on 
both ends. Rotary drive sprocket and clutch can 
be substituted for left cathead. Shown with 


seat control. Derrick Floor control is standard 


write for the new WILSON Silver Anniversary Catalog. 


WILSON MANUFACTURING CO., INC. WICHITA FALLS, TEXAS 
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Model of crude oil unit. 


Models for refinery design 


T ue writer has participated in the de- 
sign and layout of numerous refinery 
inits and has concluded that it is dif- 
ficult to design a clean, operational, 


functional, and ac- 
RSTIUTINTY comibie wait with 
out using models. 
This is not necessarily true in the 
ise of the small refiner, where respon 
ibility for design and operational facil- 
ty is vested in one man, or in a small 
group of men. The writer is reminded of 
everal such refineries where white- 
lothed operators have available a tiled 
ontrol house and a grass plotted unit 
ind produce profitable product rev- 
nues therefrom. 
Among the major refineries of the 
ountry, however, this is not usually the 


*Drafting supervisor, Ehrhart and Arthur, 
ngineers and constructors, Oakland, California. 
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By G. |. McBRIDE* 


case. There is no lack of competence in 
the personnel of their engineering de- 
partments. Inertia, distance, and insuf- 
ficient time for personal supervision of 
detail are prime factors affecting the 
overall] efficiency of the plant. 

Inertia is a twofold enemy. Given re- 
sponsibility for the development of a 
unit few engineers will fail to draw on 
their knowledge of an existing unit to 
serve as a guide. If the type of unit and 
the daily throughput are essentially sim- 
ilar, a site based on the area of an exist- 
ing unit is chosen and usually approved. 
Design has not progressed appreciably 
as yet, but boundaries have been set 
that later will be difficult to change. 

Within these boundaries a tentative 
plot plan is drawn. Management will 
approve a plot plan that conforms to 
previously successful installations. It is 


a weakness of drawings that innovations 
or radical changes cannot be portrayed 
with feeling. Hence, while the project 
engineer might be well aware of modifi- 
cations and improvements that could be 
incorporated into his unit he is loathe 
to indicate these on the plot plan to be 
considered. He may plan to present im- 
proved design during the further devel- 
opment of the unit. 

During this formative period the-proj- 
ect engineer should have close contact 
with the operating department in order 
to avoid duplication of any features that 
have proved unwieldly in practice. This 
is seldom accomplished; the project en- 
gineer is at headquarters, the operator is 
busy at his plant any number of miles 
away. The distance factor is particularly 
pertinent at this point, for the engineer 
doesn’t have enough information on the 
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board to justify a trip, and the operator 
is not in a position to visit headquarters 
to discuss a partially designed unit. Yet 
the very existence of the engineering 
department is dependent upon its ability 
to give the operators the units they need. 

When the bulk of the preliminary de- 
velopment is completed the various draft 
ing groups (sewers, foundations, struc- 
tural, mechanical, electrical, and pip 
ing) lay out the plant detail. Now is the 
project engineer most needed to assist 
those in charge of the appearance of 
the completed plant. It never seems to 
fail, however, that just at this time, what 
with material procurement, substitution 
analysis, checking of process, compari- 
son of quotations and deliveries, appli- 
cation of technical mechanics to flow 
sheets, with these and many other re- 
sponsibilities the project engineer does 
not have sufficient time for supervision 
of detail. 

Accompanying this article are photo- 
graphs of a model of a hypothetical 
crude oil unit. The model was made to 
indicate to management how easily the 
engineering department could assemble 
a pleasing and symmetrical unit that 
could be thoroughly inspected and dis- 
cussed without reference to any preced- 
ing unit. Furthermore, the operating 






department can offer suggestions with 
regard to a completed unit before time 
and money are spent to prepare detail 
drawings. 

Mode] making has become quite pop- 
ular in the development of other indus- 
trial plants, even where the design, su- 


perintendence, and operation are held | 


in a closely knit organization. In pres- 
ent day refinery design, and particularly 
where a considerable portion of the de- 
tail is allotted to contract engineering 


firms, the need for a model as a basis | 


for design seems even more compelling. 


The writer is not aware of this method | 
having as yet been put into refinery | 


practice, so it might be well to review 


the design history of a present day plant. | 
Step one. Let us assume the building | 


of a crude oil unit has been approved; oil 
has been analyzed, quantities set, flow 
diagrams made, and piping and instru- 
ment diagrams prepared. An area in the 


refinery is chosen and a plot plan drawn. | 


So far there has been little for the 


operating department to approve or dis- 


approve. It may make some minor 
change in type of valve, or method of 


control as shown on the piping and in- | 


strument diagram, but essentially all the 


above can be “frozen” before the op- 


The author pointing out features of a scale model. 
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erator knows how his plant will look. 
Step Two. Column design has become 
30 thoroughly standardized, that, given 
an approved plot plan, there seems no 
good reason why one should not set 
foundations and erect the towers. The 
same is true of the atmospheric and 
vacuum column exchangers and drums, 
and furnaces, hence, to save time, the 
irea is graded and foundations poured. 
Step Three. The piping department, 
which has been making “studies” of a 
inging plant is about ready to begin 
aking final drawings. During the 
months it takes to arrive at this stage 
he research committee has decided to 
idd more flexibility to the unit, so addi- 
tional exchangers have been included; 
it has perhaps been decided to process 
in oil not originally considered, and 
certain sidecuts will be eliminated, de- 
manding bypassing in the piping design. 
Not until the piping and the pipe sup- 
port drawings are complete does the 
perator get a real pieture of his plant. 
Should he have any objection to the 
design it is now too late to make any 
major changes. The piping is largely 
predetermined from the plot plan; the 
plot plan was copied from an existing, 
ninently satisfactory, but not neces- 
arily similar unit, and foundational 
oncrete has already been poured. 
The piping department for the new 
nit is usually assembled during the 
early stages of unit development. It is 
comprised of some six to ten men who 
make and revise tentative layouts until 
the piping and instrument diagram has 


been approved, perhaps some three or 
four months later. Hence from 1000 to 
2000 manhours have been spent by the 
piping department before final drawings 
are begun. 

The model shown in the accompany- 
ing photographs took only 100 hours to 
make and assemble. It may be used to 
gain approval of the plot plan as well 
as to procure operating approval of final 
design, From it the piping department 
may start immediately on final Jayouts. 
Decisions that are normally made dur- 
ing the latter stages of design are made 
simultaneously with approval of the plot 
plan. Vessels are situated to accommo- 
date the piping rather than vice versa. 

Instead of presenting an innocent ap- 
pearing plot plan to the chief operator, 
one that may later prove to have been 
unintentionally deceptive, one will note 
on the model: 

1. Road accessibility of all pumps. 

2. Functional location of pumps. Note 
how precisely the vacuum column bot- 
toms, usually difficult to control, could be 
maintained by flow controlling pumps 
shown, and adding a_level-controlled 
pair alongside. 

3. Note the elevation and location of 
the flash drum, mounted above the 
vacuum column stripper, giving desir- 
able head to the secondary feed pumps 
below, and permitting lowest possible 
operating pressure in the drum. 

4, Permanent structures would serve 
the overhead exchangers, otherwise all 
are mounted at grade operating level for 
tube removal without platform require- 


ment. x * 


ment, This operational feature includes 
the rectifier cooler, which is shown un. 
der the accumulator. 

5. All walks are at grade. There ar 
no stiles, 

6. The depressed walk is for block 
valve access and sample taking, the sam 
ples being analyzed in the adjacent con- 
trol house. 

7. Course of the instrument troug) 
may be neatly plotted, in advance. 

8. The troublesome problem of th: 
cooling water supply is improved some 
what by almost burying it under the 
removable brick indicated. It mignt b 
decided upon inspection of the mode! 
to utilize overhead cooling. 

9. Gas collecting trenches and haz. 
ardous areas are held to a minimum. 

The writer contends it is economical- 
ly impossible to show the above leading 
features of a refinery unit on drawings 
during the formative period of unit de- 
sign. On the other hand, in making the 
simplest model of a refinery unit all of 
them must be shown, or at least indi- 
cated so that they are self-evident. 

This is the writer's first attempt at re- 
finery model-making; at 1/10 in. to the 
foot, it is too small. The units, turned 
out on the bobbin-spooler of a sewing 
machine had to be glued in place. One 
can visualize a storeroom of units, made 
to about 14 in. scale, with pin connec- 
tions and perhaps metal feet or base, 
which could be shifted about on a table 
until management. engineering, and op 
eration had arrived at a mutual agrec- 
* 
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MICHIGAN OIL FIELDS 


P 410. 


Influence of spacing on ultimate recovery 


BB ecause of the comparatively small 
volume of oil production from Michi- 
gan’s fields, and also because of their 
proximity to highly industrialized cen- 


ters where oil prod- 
| EXCLUSIVE | ucts are in great de- 

mand, there has not 
been the need for restricting oil produc- 
tion to the extent that has been neces- 
sary in most of the fields in many other 
oil-producing states. 

New fields of consequence in Michi- 
van have been restricted, however, when 
there has been the threat of waste that 
would result from large quantities of 
gas being discharged into the air. Also, 
in some older fields of this state it has 
been necessary to prevent salt water 
from finding its way into streams or 
lakes of fresh water, and this at times 
has made necessary the restriction of oil 
production. On the whole, however, the 
actions of the Conservation Board have 
been with the intent of interfering with 
the oil producers to the least extent pos- 
sible, and only four fields are now on 
proration schedules. 

The price paid for gas in Michigan 
fields is 15 cents per M cu ft, conse- 
quently, there is not the economic neces- 
sity for hesitating to install pipe lines 
to gather the gas as soon as a field has 
demonstrated that it will produce enough 
gas to make such a venture profitable. 
Where gas commands a price of only 
} to 5 cents per M cu ft, as is the case 
in several other states, there is not much 
incentive to extend pipe lines to the 
fields to recover the gas at low pres- 
sures. 

[In many fields of Michigan close spac- 
ing has often been practiced, the closest 
spacing since May, 1939, being 10 acres 
per well, and maximum extraction meth- 
ods are often employed. These practices 
present sidelights that are interesting 
when compared with the trend of 
thought in many other areas where wide 
spacing has been adopted. It is incon- 
sistent with sound economics to drill 
closely-spaced wells when the cost of 
drilling additional wells with accom- 
panying slow pay-out could easily be 
the cause of a profitless operation. The 
degree of recovery in oil fields is not 
necessarily ef the same importance as 
making the wells profitable. 

With few exceptions, all the fields in 
Vichigan are producing from limestone 
or dolomite formations in which it is 
very difficult to obtain accurate data on 
thickness and porosity of the producing 
formation. Because of this difficulty it is 
ilmost impossible to determine recovery 
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factors that can be depended upon with 
any degree of assurance. Estimates of 
ultimate recovery based upon volumet- 
ric methods of computation are conse- 
quently very unreliable. As some of 
these fields with small initials per well 
are produced at maximum capacity, par- 
ticularly where wells are drilled with 
close spacing, a reasonably uniform de- 
cline is often established. This enables 
an estimator to construct production de- 
cline curves that are reasonably satis- 
factory. 

The table of estimates of ultimate re- 
covery of several fields in Michigan, ac- 
companying this article, is made up 


By S. F. SHAW, Consulting Engineer 


largely from production decline curves: 
but where no satisfactory decline curve 
yet can be constructed the estimates are 
taken from the Oil & Gas Journal of 
January 26, 1946. Data for acreage. 
thickness, and number of productive 
wells are taken from AIME Petroleum 
Development and Technology for 1946. 
This table is arranged in order of mag- 
nitude of well spacing. The first group 
covers fields with spacing programs of 
more than 30 acres per well, the second 
group includes fields with spacing rang- 
ing from 15 to 30 acres, and the third 
group shows spacing ranging from 
about 10 to 15 acres per well. 








Comparisons of ultimate recovery for various spacing programs 


in —— oil fields, January, 1946. 





| Produe- | | Thick- 


Acres Estimated ultimate recovery 





|Total number | 















































No. Field tive ness, | of a per Acre-ft | : 
acres | ft wells | well | M. bbl | Bbl per | Bbl per 
drilled acre | acre-ft 
Group 1. Fields ‘with spacing of 30 acres or more per well 
| | | | | 
1 | Norwich E.. 2,600 9.2 36 72.2 | 23,920 | 2,606*) 1,000 110 
2 | Woodville. . | "4004.5 7 57.2 | 1,800 407 | 1,017 226 
3 | Richfield. ... 920 8.0 17 54.0 7,360 | 810*| 880) 110 
4 | Essexville. . 1,300 | 17.1 28 46.3 | 22,230 | 3,700*} 2,840 | 166 
5 | Coldwater 2,440 | 13.0 55 44.3 | 31,720 6,300*} 2,580 | 200 
6 | Fork... 2,600 2.1 62 41.9 5,460 | 8,300*) 3,190 | 1,520 
7 | Bvart...... 1,120 5.7 28 40.0 | 6,384! 4,075 | 3,640 638 
8 | Prosper. .... ; 520 4.0 13 40.0 2,080 | 1,687 | 3,240 | 810 
9 | Goodwell.. 1,240 2.0 1 40.0 2,480 | 1,203} 970! 485 
10 | Kawkawlin. 5,000 | 40.0 135 37.0 | 20€,000 | 6,100*) 1,220} 30 
Ta See 360 2.0 10 36.0 720 860 | 2,220 | 1,110 
12. | Headquarters 1,600 18.0 47 34.1 28,806 6,870 4,280 237 
13. | Winterfield 1,400 | 14.0 42 33.4 | 19,600} 4,582 | 3,260 | 233 
14 | Rose Lake...... 606 5.0 18 33.3 3,000 | 1,744 291 58 
| Total s and ave average 22, 100 | | 16.1) 529 | 41.7 |355,554 | 49,178 | 2,29 220 | 138 
Gro “p 2. Fields with spacing of 15 to 30 acres per well 
1 | Reed City 5,280 | 15.6 203 26.0 | 79,200 | 75,201 | 14,250 | 950 
kb: 2 | Leaton | 2140| 7.5 84 | 254 | 16050} 4483 | 2'090| 279 
* 3 | Clayton 1,320 | 12.0 60 | 22.0 | 15,840} 5,732 | 4.330 | 361 
a:4 Weat Branch. 5,000 | 25.0 258 | 19.4 |125,000 | 7,912 | 1,582 63 
15 | Bentley... | ‘920 | 2.5 49 | 18.8 : 1,800*} 1,955 | 782 
M6 | Mt. Pieasant.. 8,050 | 14.6 | 447 18.0 | 117,530 | 26,472 | 3,280 | 225 
7 | Beaverton, N.& S , 970 12.0 | 55 17.6 11,640 1,429 1,475 123 
& 8 | Temple.. 2,710 | 4.5 166 | 16.3 | 12,195 | 14,771 | 5,450 | 1,216 
9 | Tallmadge, S 1,000} 7.5 | 63 =| 15.9 7,500 85 859 | 115 
10 | Porter-Yost | 8440] 12.0 | 536 |:15.7 | 101,280 | 49,595 | 5,876 | 489 
| | |— — EE Sela a es aed 
ei Total and average. . | 35.830 | 13.6 1,921 | 18 6 | 488,535 | 188,254 | 5,250 386 
Group 3. Fields with spacing of 10 to 15 15 acres per well 
| | 
1 | Vernon... 1,100 | 3.0 74 14.7 3.200 4,907 | 4,460 | 1,487 
2 | Monterey, S.. 200 2.0 14 14.3 492 | 2,460 | 1,230 
3 | Deep River.... | 820 5.1 60 13.7 | £4182 10,000*, 12,200 | 2,390 
4 | Overisel. . A 2,080 | 3.0 155 13.4 6,240 | 2,635 | 1,265 | 422 
5 | Sherman........ 1,220 | 4.0 96 12.7 | 4,880] 4,556 | 3,740} 935 
6 | Adams......... .| 1,220 15.0 97 12.6 | 18,300 | 10,800") 8,850 | 590 
7 | Bangor, Old and New.. 700 | 1.43 56 12.5 1,000 | 1,275 | 1,820 | 1,270 
8 | Bloomingdale. . 3,000 | 4.0 246 12.2 | 12,000] 6.354 | 2.118} 529 
9 | Salem, Old....... 2,500 | 8.0 206 12.1 | 20,000} 3,540 | 1,416 177 
10 | Buckeye, N. & S.. 5,400 | 11.0 455 11.8 | 59,400 | 23,167 | 4,280 | 390 
11 | Columbia......... 1,230 | 2.5 104 11.8 3,075 | 2.318 | 1,880 750 
12 | Walker.. 5,700 | 6.0 494 11.5 | 34,200 | 14,381 | 2,520| 320 
13 | Edenville. . 400 | 8.0 35 11.4 3,200 | 1,383 | 3,460 | 432 
14 | Salem, New.. 1,100 | 6.0 104 | = 10.6 6,600 | 4,661 | 4,240 707 
15 | Diamond Springs. ‘ : 560 3.5 56 10.0 1,960 | 889 1,590 454 
16 | Crystal... ae 2,180 4.0 235 9.3 8,720 | 7,575 | 3,480 870 
Total and average. . 29,410 | 6.4 2,487 11.8 | 187,457 L 98,933 | 3,384 526 





*From Oil & Gas Journal, January 26, 1946. 
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In oil well pumping..... 


LONGER strokes...mean LOWER costs! 





THE PELTON LONG-STROKE ed 
CONSTANT-VELOCITY JACK i 
TULLE | 
4 


PELTON'S long, constant-velocity stroke assures a 





smooth, more continuous lifting action with a correspond- 


ing production increase. An outstanding example: In 


one field in the Los Angeles area, a conventional short- 
stroke pumping unit, producing less than 400 barrels 
. 














per day, was replaced by a 20-foot-stroke Pelton 
Jack. Production was actually upped to over 700 
barrels per day. 

Furthermore, fewer—and softer—rod-reversals 
insure minimum wear on sucker rods and bottom-hole 
equipment. The first Pelton Jack, during five years of 
nearly-continuous operation, required but one bottom- 
hole pump replacement. And NO SUCKER-ROD 
BREAKAGE occurred. 

Greater production, fewer replacements... these 
add up to LOWER PRODUCTION COSTS! 


WRITE DEPT. M-12 FOR DETAILS ON THE PELTON JACK 
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PROVED BY 6 YEARS OIL-FIELD OPERATION 


PELTON 


REG. U. S. PAT OFFICE 


THE PELTON WATER WHEEL COMPANY 


2929 19th ST., SAN FRANCISCO 10, CALIFORNIA 
(Subsidiary of the BALDWIN LOCOMOTIVE WORKS) 





District Offices In HOUSTON: ST. LOUIS: SAN FRANCISCO: BIRMINGHAM: Other Principal Cities 
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STUFFING 
BOX-TEE 











NO DETOURS 
On the ‘CONE PACKED’ job! 


In actual fields of operation, 
Hercules’ exclusive ‘Cone Pack- 
ing” has proved to be a time 
saver, as it practically elimi- 
nates friction ... will not burn 
out or leak if well pumps off. 
This takes no account of time 
lost in repacking the ordinary 
box.. Cone Packing has suc- 
cessfully withstood over 2,000 
pounds pressure, and more 
important, will outlast old- 


style ordinary packing many 
times. Let Hercules Cone Pack- 
ing prove its ability to meet 
your most exacting require- 
ments! 









Sold at 
\all supply 
4 sfores 








CONE 
PACKING 





RCULES 
rTreeck COMPANY 
TULSA, OKLAHOMA, Box 286 


EXPORT OFFICE: 30 Rockefeller Plaza 
NEW YORK, U.S.A. 


CABLE ADDRESS: HERTOCO , 








The logarithmic chart in Fig. 1 illus- 
trates graphically the relation between 
well spacing and ultimate recovery in 
bbl per acre-ft in these Michigan fields. 
Based upon these results, it appears that 
the closer the spacing, the higher the 
estimated ultimate recovery per acre-ft. 

Plotting the relation of spacing vs. 
acre-ft recovery for each of the individ- 
ual fields presents a scattered appear- 
ance, and can easily lead one to assume 
that spacing has no appreciable effect. 
Consequently, it has seemed better to 
average the results by groups of fields 
and plot the average value thus deter- 
mined. 

It will be noted that estimated acre- 
ft recoveries in some fields in group 1 
are greater in the areas with consider- 
ably closer spacing. It is not surprising 
that such anomalies appear when con- 
sidering the nature of these limestone 
formations and the differences in poros- 
ities and permeabilities in the various 
fields. 

The stated thicknesses of the produc- 
ing formations are not accurate but the 
figures are the best that can be obtained 
from published literature. Porosities are 
unobtainable from published material. 
though undoubtedly are erratic, and yet 
the factor of porosity has a greater in- 
fluence on recovery than any other fac- 
tor, due both to the greater oil content 
and to the greater permeability that 
usually accompanies higher porosity. As 
a rule, porosity greatly outweighs the ef- 
fects of gravity of the oil, viscosity. 
connate water, or any other factor. This 
may be deduced by observing the rela- 
tive effects of the various factors enu- 
merated in the paper presented before 
the American Petroleum Institute by 
Craze and Buckley and published in 
Production Practices for 1945, where the 
divergency of offsetting characteristics 
makes it impossible to compare and 
analyze satisfactorily the relative pro- 
ducing capacities of individual reser- 
voirs. It seems to the writer that a better 
study can be made by using an average 
of the individual characteristics for 
groups of fields than by considering 
each field separately. 

A factor that may be of considerable 
importance is the daily rate at which oil 
is produced. Studies made of Seminole. 
Oklahoma City. Powell. Wortham, Lul- 
ing, and other fields readily may lead 
one to suspect that the exceptionally 
high recoveries obtained in those fields 
may have been due partly to the high 
rates at which the wells were produced. 

In the later life of oil fields spacing 
programs may be changed, extensions to 
fields may be made, and additional pro- 





Ledue reserves 

Recent estimates of the new 
Leduc field reserves in Alberta, 
Canada are around 100,000,000 
bbl. with strong indications of 
substantial increases to come. Im- 
perial Oils, Ltd., which discovered 
the field, has a $20,000,000 pro- 
gram for drilling in the area. 
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FIG. 1. Well spacing vs. acre-foot 
recovery in Michigan oil fields. 


ducing horizons may be discovered. The 
drilling of additional wells in a given 
zone of a field at a later date is a change 
to closer spacing and increased recovery 
may take place. This happened at Okla- 
homa City where wells were drilled 
down the flank several years after the 
main drilling program had been com- 
pleted and resulted in increased recov- 
ery; also additional drilling within the 
last few years in the old and rather 
densely spaced Healdton field has re- 
sulted in additional ultimate recovery. 
It may, therefore, become necessary 
later to revise the estimates of ultimate 
recovery in several of these Michigan 
fields, just as has been the case in many 
other fields, although in Michigan fields 
there seems to be greater likelihood of 
such revisions being made upward rath- 
er than downward. 

Definite comparisons of the results of 
close spacing can be made only where 
all other factors remain constant, and 
this is seldom possible. The nearest ap- 
proach can be made by confining the 
study of a given characteristic to areas 
in the same field where there is greater 
likelihood of factors remaining constant. 
Studies of comparisons of given factors 
in different fields, because of the many 
divergent conditions, are likely to result 
in confusing the interpretations. 


The necessity of revising estimates of 
ultimate recovery has been pointed out 
by K. C. Heald in AAPG Bulletin, No. 8. 
1947, whose remarks are as follows: 
“The large revisions and extensions 
mean that it is not possible, during the 
year of discovery, to appraise the im- 
portance of the discovery. It is our prac- 
tice to talk only of the oil that is definite- 
ly in sight, and to let future years dem- 
onstrate that the deposit was larger and 
richer than we could predict with as- 
surance. Guesses will vary about how 
long it should take to know the real 
magnitude of discoveries, but all stu- 
dents of petroleum reserves now realize 
that years must elapse after the discov- 
ery before the recoverable oil in a field 
of real importance can be accurately 
estimated. They also know that every 
important change in price of oil, in the 
cost of labor, in reservoir engineering 
and in many minor factors. will increase 
or reduce the amount of oil that can be 
recovered from wells and fields before 
economic conditions force their aban 
donment.” Kk * 
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The Johnston ‘“SHOOT-N-TEST”’ Following perforation, formation 
Gun Perforator ct moment of fire. fluid enters Johnston Tester Assembly. 


M. O. JOHNSTON OIL FIELD SERVICE CORP. 
3035 Andrita Street, Los Angeles 41, California 


“Servicing California-Permian Basin- 
Rocky Mountain Areas" 


BRANCHES 


BAKERSFIELD, CALIFORNIA .« AVENAL, CALIFORNIA 

SACRAMENTO, CALIFORNIA - VENTURA, CALIFORNIA 

SANTA MARIA, CALIFORNIA » ODESSA, TEXAS - CASPER, 
WYOMING - HOBBS, NEW MEXICO 
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mation can 
round trip of tubing or drill pipe. The ‘SHOOT-N- 
TEST” Gun Perforator is easily adapted to Johnston 
test equipment for combined Perforation and Test 
operations. Simple top-hole manipulation of the 
string by the driller fires the gun perforator to per- 
forate casing and actuates the tester assembly to test 
formation immediately following perforation. 


Write for new descriptive folder! 










By unitizing a Johnston 
“SHOOT-N-TEST”’ Gun 
Perforator with a regular 
Johnston Formation Tester 
Assembly, any designated for- 
both perforated and tested in one 






The Johnston “SHOOT-N-TEST” Gun Perforator 
has the versatility to be used solely as a casing perforator 
or as the perforating unit in combined perforation and 
test operations. Its design embodies many advanced 
features to make it the ideal choice for operators desiring 
utmost safety and efficiency in perforation equipment... 


JOHNSTON OIL FIELD SERVICE CORP. 
5702 Navigation Boulevard, Houston, Texas 
“Servicing Mid-Continent and Gulf Coast Areas"’ 


BRANCHES 


ALICE, TEXAS - VICTORIA, TEXAS « WICHITA FALLS, TEXAS 
GRAHAM, TEXAS « TYLER, TEXAS - FERRIDAY, LOUISIANA 
LAKE CHARLES, LOUISIANA - SHREVEPORT, LOUISIANA 
LAUREL, MISSISSIPPI »« MAGNOLIA, ARKANSAS 
CHICHASHA, OKLAHOMA 





103 











P 425.415. 


Oil country tubular goods* 


By W. F. McCONNOR, vice president, National Tube Company 


Your program committee has asked 
me to speak to you today on the subject 
of “Oil Country Tubular Goods.” I will 
endeavor to give you the factual data 
pertaining to this subject and with your 
knowledge of the producing end of the 
oil business, you will be in position to 
estimate the balance between supply and 
demand of tubular goods for the pres- 
ent and immediate future. 

\ review of the industry’s production 
of oil country tubular goods, as taken 
from the published records of the Amer- 
ican Iron and Steel Institute, will give 
us the historical pattern of past demand, 
upon which the pipe industry has al- 
ways projected its future policies and 
programs. All production figures are 
given in net tons. 

Production of oil country tubular 
soods—net tons: 


1926 1,093,013 
1927 848,068 
1928 801,082 
1929 837,349 
1930 377,154 
193] 165,928 
1932 304,157 
1933 366,157 
1934 680,804. 
1935 744,076 
1936 1,115,620 
1937 1,418,579! 
1938 1,034,921 
1939 1,050,083 
1940 1,028,410 
194] 1,050,643 
1942 457,603" 
1943 674,576" 
1944 1,126,705 
1945 1,117,793 
1946 san. ee 
1947 1,300,000 (est. ) 


his tonnage includes 170,000 tons of Japweld 
il eountry goods. 


Production was restricted in this period by 
Government directive until all existing mill, 
field, and customer stocks of oil country 
goods were well depleted. 


Preliminary. 


The average of the 10 prewar years, 
1931-1940, was 790,000 tons per year. 
This represents your industry’s pur- 
chases in a free market where the sup- 
ply of tubular goods was greater than 
the demand. Production of 1,095,000 
tons in 1946 was 38 per cent greater 
than the prewar average year. An out- 
put of 1,095,000 tons in 1946 was quite 
high, considering the interruptions due 
to the steel strike in January and Feb- 
ruary of that year, and the coal strike in 

*Presented before the Annual Meeting of 
the Independent Petroleum Association of 


America, Oklahoma City. Oklahoma, Septem- 
her 30, 1947 
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April and May, coupled with curtailea 
production due to many shortages such 
as scrap, coal, coke, labor, freight cars, 
natural gas, fuel oil, etc. 

The American Iron and Steel Insti- 
tute’s statistics for 1947 on oil country 
goods will not be available until next 
year; however, preliminary figures for 
the total industry on all pipe and tubing 
for the first six months of 1947 are now 
available, showing a production of 3,- 
000,000 tons, or at the rate of 6,000,000 
tons for 1947, The preliminary figure 
released early this year for total indus- 
try’s production of pipe and tubing for 
1946 was 4,700,000 tons, which figure 
has now been increased to 5,000,000 
tons, including year-end reporting com. 
panies. Thus, if the last half of 1947 
equals the first six months’ production, 
this year should exceed 1946 by 20 per 
cent. Field reports of our company’s 
representatives indicate that total indus- 
try’s shipment of oil country tubular 
goods has been proportionate to the 
pipe and tubing in the first six months 
of this year. Therefore, shipments of 
oil country goods for 1947 are going 
forward at the rate of 1,300,000 tons per 
year, or 65 per cent in excess of the 
average 1931-1940 year. 

The following table (as assembled by 
a well-known national reporting agency ) 
gives the data on new wells completed 
annually in the United States: 


: Total pumber Total footage Average — e 
Year ofnewwells of new wells per new well, ft 


1926 29,456 82.476,800 2800 
1927 24,089 72,267,000 3C00 
1928 22,232 66,696,000 3000 
1929 26,069 75,6°0,100 2900 
1930 20,827 60,398,300 2900 
1931 12,233 35,769,292 2924 
1932 14,910 44,894,010 3011 
1933 12,765 37,350,390 20926 
1934 21,122 56,141,433 2658 
1935 24,581 67,844,939 2760 
1936 28,962 80,996,816 2797 
1937 35,045 104,733,341 2989 
193s 29,127 90,585,158 3110 
1939 28,012 85,523,094 3053 
1940 31,149 96,182,605 3088 
1941 32,510 99,347,714 3056 
1942 21,990 67,963,053 3088 
1943 20,349 61,991,857 3046 
1944 25,786 84,378,457 3272 
1945 26,649 92,982,113 3489 
1946 30,333 101,025,789 3331 
First 6 
mos 1947 14,546 50,388,619 3464 


Previous experience indicates that in 
general a larger number of wells are 
drilled in the second half of the year 
than in the first half. If we extrapolate 
the figures on the basis of 1946, the num- 
ber of wells drilled should be 32,000, 
involving approximately 110,000,000 ft 
of hole. Various estimates have been 
made by people in the oil industry pre- 
dicting for 1947 anywhere from 32.000 
to 33,500 wells, covering a range of foot- 
age from 110,000.000 to 121.000,000 ft. 


The average depth of well predicted for 
1947 is 3600 ft. If the foregoing figures 
are realized in 1947, the aggregate depth 
of the wells will be in excess of the peak 
year of 1937 and considerably in excess 
of any other year. It is significant that 
with the critical demand for oil in the 
war period of 1942-1945, an average of 
23,693 wells was drilled per year as con- 
trasted with 30,333 new wells drilled in 
1946, or an increase of 28 per cent. The 
average depth of wells drilled in 1946 
was 8 per cent deeper than in 1942. The 
new wells drilled in the first six months 
of 1947, compared to a like period in 
1946, show a further increase of 414 
per cent in number and 7.8 per cent in 
footage. 


The high tonnage required in oil 
country goods has been accentuated by 
the nature of the demand. Casing of 80.- 
000-lb minimum yield, which for Na- 
tional Tube Company was 7 per cent of 
the tonnage of total casing in 1942, in- 
creased to approximately 26 per cent in 
1945. This added burden has been large: 
ly due to increased well depths. The 
first well to a depth greater than 12,000 
ft was drilled in 1935, while in 1946 
there were 106 such wells. In the 1942- 
1945 period an average of 35 wells per 
year of 12,000 ft and deeper was drilled, 
as compared with three times this num- 
ber in 1946. 


Within a short time after V-J Day, 
August, 1945, the collective demands 
for pipe and tubing were so greatly in 
excess of the available supply that some 
form of allocation or controlled distribu- 
tion became necessary. The procedure 
adopted by National Tube Company was 
to follow as nearly as possible the prin- 
ciples of the Controlled Materials Plan 
set up by the War Production Board 
during the war period. Briefly, the pat- 
tern followed by us was to take the 
ingot tonnage available for pipe and 
tubing production, and allocate this ton- 
nage into standard pipe, oil country 
goods, line pipe, and tubing specialties. 
in the same percentage proportions as 
obtained in a typical prewar period. The 
end product was then distributed geo- 
graphically and by industries in as 
equitable a manner as possible from a 
historical pattern. In the case of oil 
country tubular goods, we were very 
careful to maintain the proper historical 
balance between large integrated oil 
companies and other producers. 

In reviewing our allocation data, it is 
of interest to note that the order book- 
ings in standard pipe and miscellaneous 
line pipe were of such volume after 
V-J Day that it was necessary to put 
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these classes of material on allocation 
hy September 15, 1945, with allotments 
becoming effective January 1, 1946. In 
the case of oil country goods, the orders 
hooked were comparatively slower in 
reaching a high volume. It was not until 
\larch 15, 1946, that the allocation of 
vil country goods was necessary, and the 
allotments became effective June 1, 1946. 
jt is therefore apparent that the pres- 
ent unusual demand for oil country 
yoods was not even realized or antici- 
pated by the oil companies themselves. 


In any form of allocation, it is im- 
possible to take into account all of the 
many factors that might affect equitable 
distribution, such as population shifts, 
advances and retardents in certain in- 
dustries, questions relating to the crit- 
ical nature of certain products, ete. 
However, it must be recognized that any 
form of allotment, whether the basis 
may be to the advantage or disadvan- 
tage of a certain group or customer, is 
far superior and more equitable as a 
whole, than filling up order books on 
an unrestricted basis. 


It must be kept in mind that alloca- 
tions had to be tempered with the mill's 
ability to produce within certain size 
ranges, finishes, etc., and with their abil- 
ity to handle and ship, physically, the 
allocated pattern under the unusual con- 
ditions existing during the reconversion 
period. 


The production of drill pipe is com- 
ing much closer to the demand, par- 
ticularly in the case of API drill pipe. ]t 
is apparent, however, that at the pres- 
ent time the pipe industry is unable to 
meet the immediate present require- 
ments of the oil industry for casing and 
tubing. Many oil men have inquired as 
to the prospects of an immediate, fur- 
ther inérease in the availability of cas- 
ing and tubing. The only means by 
which we could effect an immediate in- 
crease in oil country goods production 
would be to produce less of other steel 
tubular products. We can see no signs 
of recession in the demand for other 
pipe and tubing major tonnage items 
that might permit the manufacture of 
some additional oil country goods. 


If the demand for other steel products, 
such as sheets, plates, rails, ete., de- 
clines before pipe and tubing, some 
additional semi-finished steel might be 
released that could be processed into 
pipe with industry’s present capacity, 
but this additional tonnage would not be 
large. 

Major increases in steel mill capacity 
for an individual item such as oil coun- 
try goods cannot be accomplished in a 
short time. It must be recognized that 
oil country goods account for only a 
portion of total steel tubular produc- 
tion. Much of the equipment used for 
the production of line pipe and stand- 
ard pipe can be used for the production 
of oil country goods with minor changes 
in finishing facilities. Under ordinary 
circumstances, a sudden sharp increase 
in demand has been met by using these 
other facilities. Unfortunately, at pres- 
ent, this greatly increased demand for 


vil country goods is concurrent with an 
equally sharp increased demand for 
line pipe and standard pipe. Not only 
are these other facilities otherwise oc- 
cupied, but all of the steel available for 
tubular production is allocated to prod- 
uct. Because of the very large invest- 
ment required for a major program, we 
must analyze the overall demand over 
a 20-year or longer period to justify 
such expenditures. Present high costs 
of construction are not conducive to 
such an investment, particularly since 
very large sums must be spent for main- 
tenance and replacement of existing 
equipment, which has been driven to 
its utmost over a sustained period of 
six years, with only emergency repairs. 


The time element involved and the 
magnitude of the problem is well illus- 
trated in National Tube Company’s post- 
war program of plant rehabilitation and 
modernization. Immediately after V-J 
Day, we embarked upon a multimillion 
dollar project, but construction costs 
have increased so rapidly that the in- 
vestment will be substantially in excess 
of the original estimate. This involves 
the revamping of our butt mill facili- 
ties; a complete, new modern mill ware- 
house for the handling of standard and 
miscellaneous pipe; a new coke plant: 
a new blooming mill, billet mill, and 
bar mill; additional ingot capacity cov- 
ering about 30,000 tons of ingots per 
month, and a new seamless mill to man- 
ufacture 2-in. to 4-in. pipe. This Jast- 
named mill embodies new principles, 
and is a fast, high-production unit of a 
type that will outrank any other seam- 
less mill we have. When this unit is in 
operation, it should assist greatly in 
supplying the present high demand for 
oil wel] tubing. After completion of this 
program, our capacity will be better 
balanced to handle the overall trade re- 
quirements, and our production will be 
somewhat increased. 


Jt must be realized that new construc- 
tion is hampered by many obstacles, in- 
cluding long deliveries of electrical 
equipment. Prolonged strikes in this in- 
dustry. as well as volume demand, have 
contributed to this situation. Comple- 
tion of our program was planned in 
1947, but we will be most fortunate if 
it can be completed by the end of 1948. 


I am not familiar. of course, with the 
detailed plans of other producers of oil 
country tubular goods except to state 
that very little increased capacity that 
would give more oil country goods has 
been definitely announced. 


The pipe industry has collaborated 
wholeheartedly with the American Pe- 
troleum Institute since that body was 
formed. In the last 10 years many tech- 
nological improvements have been made 
by the pipe industry to give the oil in- 
dustry greatly improved quality of oil 
country goods. In the case of National 
Tube Company, one of the outstanding 
items was the development of a special 
grade of deoxidized Bessemer steel for 
use in seamless tubular goods. Several 
hundred thousand tons have been de- 
livered to the oil industry and used with 
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outstanding success. This has provided 
considerable oil country goods that 
would not have been available other- 
wise. We also developed a special proc- 
ess of producing warm-worked casing. 
which has enabled us to keep pace with 
the heavily increased requirements of 
N-80 casing. 


Looking back just 10 years to 1937. 
we were supplying Grade C and Grade 
D API casing. These products were 
made to the specification of 45,000 Ib 
and 55,000 lb minimum yield, respect- 
ively. Today, in 1947, this casing has 
been supplanted by grades J-55 and 
N-80. Despite the tremendous increase 
in costs in this 10-year period, casing 
prices have increased very little. In the 
J-55 grade we are supplying a material 
of 22 per cent higher yield point at only 
11 per cent greater price than the lower 
yield materia] furnished in 1937. Refer- 
ring to the N-80 casing of today, it has a 
45 per cent enhancement in specifica- 
tion yield point over the old Grade D 
casing and is priced at only 15 per cent 
above the 1937 figure. In view of all the 
comments on prices carried in the na- 
tional press and periodicals, we regard 
this as an outstanding contribution to 
the success of the oil business. 


There have been many wild rumors 
and much comment regarding the quan- 
tities of oil country goods shipped in ex- 
port. The Institute does not publish 
separate export figures for oil country 
goods and only lists total figures for ex- 
port covering all classes of pipe. Total 
pipe exported in the prewar period. 
1937-1940, amounted to approximately 
7 per cent. The total pipe exported by 
Institute members in 1946 and the first 
four months of 1947 was practically the 
same percentage as in the prewar pe- 
riod. 


The Department of Commerce like- 
wise does not publish separate figures 
for oil country goods but has statistics 
combining oil country goods and line 
pipe. The Government figures are higher 
than the Institute figures because they 
include shipments by non-Institute mem- 
bers, shipments by Institute members to 
the domestic trade which have been re- 
shipped in export, purchases from do- 
mestic jobbers’ stocks for reshipment to 
export, etc. 


Referring specifically to our company, 
the percentage of oil country goods ex- 
ported in 1946 and the first six months 
of 1947 was lower than the percentage 
of oil country goods exported in the 
free market of 1939-1940 and a lower 
percentage than that shipped in 1944 
and 1945 under Government allocation. 
Practically all our oil country goods 
shipped in export is sold to American- 
owned companies. 


In conclusion, I would like to state 
that it is my feeling that both our com- 
pany and the pipe and tubing industry 
us a whole have made a sincere and 
strenuous effort to supply a maximum 
amount of oil country tubular goods to 
the oil industry in the greatest period of 
sustained demand in the history of the 
United States. xk * 
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racked drill pipe. 
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Developments in petroleum chemistry’ 


By F. W. MILLER, E. |. du Pont de Nemours and Company 


A crnoucn the manufacture of chem- 
icals from petroleum began only about 
20 years ago, it is now a mammoth in- 
dustry in its own right. Today hundreds 
of chemicals are being made industrially 
{rom petroleum hydrocarbons and minor 
amounts of such elements found in pe- 
troleum as nitrogen, sulphur, and oxy- 
ven, 

In 1925, less than a tenth of 1 per cent 
of the organic chemicals manufactured 
in the United States, actually about 150,- 
000 lb, came from petroleum sources. At 
that time there were only a handful of 
chemicals derived from petroleum—ac- 
tually they were isopropyl alcohol and 
a few chlorinated hydrocarbons. Now 
there are more than 5400 finished prod- 
ucts made from petroleum and _ they 
range all the way from ash trays to Mi- 
lady’s silk-like garments. 

In 1935, there was only one oil com- 
pany classified as a chemical manufac- 
turer. Now there are more than 50. In 
1946, more than 25 per cent of all the 
organic chemicals manufactured, about 
3.8 billion lb, were derived from petro- 
leum or natural gas sources. 

Of course, you are all familiar with the 
impact that the fuel shortage is having 
on the petroleum industry. The time 
doesn’t seem so far off when this country 
will get much of its petroleum products 
from the conversion of natural gas. As 
you know, two multi-million dollar plants 

-in southwestern Kansas and at 
Brownsville, Texas—are being installed 
to change natural gas into synthetic pe- 
troleum products. By early 1950, 7000 to 
8000 bbl of oil a day are expected to flow 
from the Kansas plant. Some 7000 bbl a 
day, chiefly gasoline. is the estimated out- 
put of the Texas plant. 

These are the first two concrete steps 
toward the sweeping changes that are 
coming in the entire petroleum indus- 
try. It well may be that the next genera- 
tion-—perhaps even our own—will see 
this revolution expand to cover the whole 
fuel industry, not only gaseous and 
liquid, but solid as well. 

That era is off on the horizon of the 
petroleum industry. But the beginning of 
the change-over will have a dramatic 
and immediate effect on the chemical in- 
dustry. A revolution in production meth- 
ods is already at the doorstep of many 
branches of chemical manufacture, and 
all industries that depend on chemical 
products will be affected. 

The Texas and Kansas plants alone 
are expected to produce, in addition to 





*Presented before the California Natural Gas- 
oline Association February 5, 1948, meeting by 
David H. Conklin, manager West Coast Dis- 
trict, Petroleum Chemicals Division, E. I. du 
Pont de Nemours and Company. 


fuels, more than 150,000,000 lb of chem- 
ical products a year. These will include 
un inexpensive source for many alcohols 

methyl, ethyl, propyl, butyl, and amy], 
which, as you know, are important sol- 
vents and chemical intermediates. Acids, 
too, will come from the synthesis proc- 
ess; for example, acetic acid, necessary 
for the manufacture of cellulose acetate 
for rayon, photographic film, and plas- 
tics, also propionic acid, from which we 
get our “Mycoban” mold inhibitor for 
bread and other baked foods. Another 
chemical product connected with fuel 
synthesis will be acetone, an industrial 
solvent and a raw material used by the 
chemical industry for the manufacture 
of resins such as du Pont “Lucite” acrylic 
resin. Still another major product will 
he acetaldehyde. 

Coming onto the market in large 
amounts, they will have an important 
effect on prices, help to open up new 
fields, and lead to the development of 
new plastics, solvents, pharmaceuticals, 
and other products. 

The future of the petroleum chemicals 
industry in the United States is indi- 
cated by the $340,000,000 investment 
that is being made in the installation of 
plants in the Texas Gulf area alone. 
\mong these plants there are included 
those of the Carbide and Carbon Chem- 
ical Corporation, Celanese Corporation, 
Dow Chemical Company, du Pont, Mon- 
santo, Rohm & Haas, and the Shell 
Chemical Company, to mention only a 
part of them. 

As is well known to all of you, how- 
ever, the work of manufacturing chem- 
icals from petroleum raw materials is 
well under way and expanding rapidly. 
Responsible executives believe that in 
1948 the synthetic chemical industry in 
the United States is entering on its great- 
est year ever, as demands for chemical 
materials increase steadily and point to 
a record high in production and sales. 
W. Ward Jackson of the Celanese Corpo- 
ration has canvassed the 1948 outlook 
for the production and sales of the more 
basic synthetic organic chemicals. In- 
cluded in this group are some that are 
of major interest in various phases of 
the du Pont company’s activities—they 
are methanol, formaldehyde, acetone, 
acetic acid, acetaldehyde, and butyl] al- 
cohol. Borrowing ‘liberally from Jack- 
son’s figures in the Journal of Commerce 
(January 7, 1948), and adding some of 
our own, let’s look at the magnitude of 
production of these chemicals, and indi- 
cate the source of the du Pont company’s 
interest in them. 

One of the most important synthetic 
organic chemicals is methanol, used 
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chiefly for the production of “Zerone™ 
anti-rust anti-freeze, and for formalde 
hyde, as well as in smaller quantities fo: 
the production of “Lucite” acrylic resin, 
as we will see. 

It is estimated that approximately 80.- 
000,000 gal of this alcohol were pro- 
duced in the United States in 1947 and 
roughly half of this was made from pe- 
troleum raw materials by a process that 
will be outlined shortly. Of this 80,000.- 
000 gal, about 40 per cent went into 
anti-freeze and another 40 per cent into 
the production of formaldehyde. The re- 
mainder went into general solvent uses, 
synthesis, and miscellaneous applica- 
tions, 

It is estimated that the total methanol 
production in 1948 will be about 110.- 
000,000 gal and in 1950, 140,000,000 gal. 
In view of these increasing requirements, 
the du Pont company is planning new 
facilities and increased production fo: 
1948, a part of which will involve petro- 
leum sources, 

The method of producing methanol 
from petroleum products depends basi- 
cally upon methane in natural gas. When 
methane is treated with steam in the 
presence of the proper catalyst under 
selected conditions, the resulting prod- 
ucts are carbon monoxide and hydrogen, 
but unfortunately these two gases are 
obtained in a volume ratio of 1 to 3. 
rather than in a 2 to 1 ratio that is nec- 
essary for the catalytic synthesis of me- 
thanol. There are several possibilities 
for adjusting this ratio but they would 
take too much time to discuss here. 

The great increase in demand for 
formaldehyde resins accounts in large 
part for the unprecedented demands fo1 
methanol production. The production of 
formaldehyde decreased from 194: 
through 1946, but in 1947 it reached a 
new record of 540,000,000 Ib. The de- 
mand for formaldehyde is so high, and 
the situation so tight, that several large 
users have gone into their own produc- 
tion of formaldehyde from methanol. 

As was indicated earlier, formalde- 
hyde is used in combination with urea. 
melamine, and phenol to make a large 
variety of plastic materials in tremen- 
dous volume. Naturally, the heavy de- 
mand for methanol for formaldehyde has 

resulted in a shortage for other uses. 
Those of you who are here from the 
colder regions may have a direct per- 
sonal appreciation of this from the dif- 
ficulty you have had in purchasing me- 
thanol anti-freezes. 

Another important chemical made 
from petroleum sources and used by the 
du Pont company is acetone, the pro- 
duction of which in 1947 was about 350.- 
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000,000 lb. Approximately 10 per cent 
of the acetone produced still is made 
by fermentation, but the balance comes 
from petroleum sources, either by direct 
oxidation of petroleum natural gas or 
by treatment of propylene with water in 
the presence of a catalyst to form iso- 
propanol. The latter is oxidized to form 
acetone, the chief chemical product 
made from propylene. But acetic anhy- 
dride, methyl isobutyl carbinol, and 
methyl isobutyl ketone are also manu- 
factured. The latter two are used as sol- 
vents in the finishes industry to com- 
pensate for the shortage of butanol. 

We use acetone in substantial quanti- 
ties in two different ways: (1) As a 
chemical raw material, and (2) as a sol- 
vent in the synthetic textile industry, 
where it is used to dissolve cellulose 
icetate in the preparation of rayon. 

Our chemical application of acetone 
comes by the route of adding hydrogen 
cyanide to it to form acetone cyanohy- 
drin. The latter on hydrolysis and ester- 
ification produces methyl methacrylate 
monomer, which is then polymerized to 
the beautiful plastic that we all know in 
the form of “Lucite” acrylic resin, that 
you see in a hundred forms around you 
every day. Combs, brushes, cigarette 
boxes. clocks, horn buttons, instrument 
panels, road guides, and many other 
uses are familiar to all of you. 

Let’s now give some consideration to 
acetic acid, another extremely impor- 
tant product that is made from petro- 
leum sources. 

The acetic acid production during 
1947 was about 380,000,000 lb. In spite 
of plant expansions that will probably 
boost the total annual output in 1948 by 
20,000,000 Ib, there is a possibility that 
textile demand in 1948 may make the 
acetic acid supply even more acute than 
it was in 1947, 

About 75 per cent of the acetic acid 
produced in the United States last year 
was made from petroleum raw material 
sources, and about three-fourths of the 
annual production of acetic acid went 
into cellulose acetate and acetic anhy- 
dride. Of the remainder, about 20 per 
cent went into solvent esters and the re- 
mainder into chemical synthesis. 

Acetic acid is made from ethylene by 
the addition of water in the presence of 
a catalyst to form ethyl alcohol. The lat- 
ter is oxidized to form acetaldehyde, 
which on further oxidation goes to acetic 
acid. The acetaldehyde may be converted 
directly to acetic anhydride, if desired, 
or the acetic anhydride may be made 
from acetic acid by dehydration. Both 
processes are in commercial operation. 

Our 1947 figures for the consumption 
of ethylene, used in the manufacture of 
acetic acid, ete., are not complete but 
they are of the same order as the 1946 
figures, which show that approximately 
100,000,000 lb of ethylene went into the 
manufacture of ethyl alcohol and 155,- 
000,000 lb into ethylene glycol, the base 
for the so-called non-volatile anti-freezes. 
\ very small but increasing factor in 
the ethylene market is its use in the 
manufacture of the relatively new plas- 
tic, polythene, the lightest of the com- 
mercial plastics. Polythene is made by 
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the polymerization of ethylene under 
pressures between 10,000 and 20,000 
psi, and is soft, paraffin-like, and tough. 


_It is widely used as an electrical insu- 


lator. For example, in the television in- 
dustry, coaxial cables are insulated with 
polythene. You may be more familiar 
with this tough, flexible material] in the 
form of raincoats, shower curtains, gar- 
ment bags, bowl covers, floating toys, 
tumblers, soap dishes, ice cube trays, 
and wrist watch straps. 

In discussing the manufacture of 
acetic acid and the acid anhydride, we 
mentioned the production of acetalde- 
hyde from ethylene via ethyl alcohol. If 
the acetaldehyde is catalytically dehy- 
drated and hydrogenated, butyl alcohol 
is formed. In 1947, the production of 
this alcohol from all sources was about 
140,000,000 Ib, half of which came from 
petroleum sources. Normal butyl alcohol 
and isopropyl alcohol, made from pe- 
troleum propylene, are solvents for 
“Duco” lacquers. Butyl alcohol is also 
used in combination with phthalic an- 
hydride to form dibutyl phthalate, a 
plasticizer for our nitrocellulose _lac- 
quers. 

Phthalic anhydride is an essential in- 
termediate in the manufacture of alkyd 
resin finishes such as “Dulux.” On the 
West Coast, ortho-xylene fom petroleum 
is being oxidized to phthalic anhydride. 
This process was just recently put into 
commercial practice. The first plant is 
producing about 8,000,000 lb a year. 
Continuing demands for phthalic an- 
hydride undoubtedly will lead to in- 
creased production because of the short- 
age of naphthalene from coal tar, the 
former basic material for this chemical. 

Closely related to ortho-xylene is to- 
luene, which is being produced in in- 
creasing quantities from petroleum 
sources, and is rapidly overtaking and 
passing the older source of supply, which 
again is coal tar. Our figures for 1947 
are not complete but in 1946 there were 
34,000,000 gal of toluene produced in 
the United States and 55 per cent of this 
was supplied by the petroleum industry. 
Of course, this 34,000,000 gal represents 
a big drop from the figure of 132,000,000 
gal in 1945, but that merely reflects the 
end of the war because toluene is the 
base chemical for the manufacture of 
TNT. Leaving aside any consideration 
of wartime applications, TNT is an im- 
portant ingredient of the priming mix- 





Baytown plant expands 


Humble Oil and Refining Com- 
pany expects to launch a $19,- 
000, expansion program this year 
at its Baytown, Texas, plant, ac- 
cording to Harry C. Wiess, presi- 
dent. 

Already one of the world's 
largest refineries, an increase of 
45,000 bbl. crude oil throughput 
will be possible when the new 
pipe still is completed. A new unit 
for making more lubricating oils is 





almost ready for operation. 








tures used to set off du Pont’s “Nitra- 
mon” blasting agent, an explesive widely 
used in quarrying, coal stripping, and 
seismic blasting. TNT, as you all know. 
is manufactured by the nitration of to- 
luene in the presence of sulphuric acid. 

Petroleum hydrocarbons also are be 
ing used in increasing quantities in 
paints and lacquers. 

We have all become familiar with the 
popular statement that nylon is made 
from coal, air, and water, but it is prob- 
able that that statement will have to be 
modified shortly as nylon intermediates 
from natural gas as well as petroleum 
sources come into the picture. It is an- 
ticipated that before long natural gas 
as well as petroleum will be used in the 
manufacture of adipic acid and hexa- 
methylene diamine, the two compounds 
that make up nylon salt. We hope to 
have more specific statements to make 
soon, about the application of petroleum 
products to nylon manufacture. 

Dydrogen is needed to make both 
adipic acid and hexamethylene diamine. 
Natural gas is a good source of this ele- 
ment, and is also suitable for use as a 
fuel for some of the manufacturing pro- 
cesses. 

In making the adipic acid, cyclohex- 
ane is used. At present, this is coming 
from a coal tar product, benzene, by the 
addition of hydrogen to the molecule. 
But cyclohexane is a naturally occurring 
component of petroleum, and it is ex- 
pected that eventually it will play an 
important part in the nylon picture. 

Cyclohexane constitutes from less than 
1 to more than 4 per cent of the lighter 
distillate the naphtha fraction — de- 
pending on the source of the crude pe- 
troleum. But it has to be separated out 
in relatively pure form for adipic acid 
manufacture. 

Once the adipic acid is obtained, part 
of it is used in making the other half of 
the nylon salt combination, hexamethyl- 
ene diamine. Here ammonia is required, 
and more hydrogen. The ammonia itself 
is made from nitrogen and hydrogen 
through a high pressure nitrogen fixa- 
tion process. The hydrogen may come 
from either natural gas or steam, and 
the nitrogen from the air. 

Finally the adipic acid and hexa- 
methylene diamine are united to give 
the salt from which nylon yarn, bristles, 
and plastics are made. It is unnecessary 
for us to tell you anything about nylon 
because you are all familiar with the 
terrific impact that it has had on the 
American way of life. 

In the time allotted, we have been 
able to outline very briefly the major 
points at which the natural gasoline-gas 
industry and the interests of chemical 
manufacturers coincide. Considering the 
wide variety of products we make, there 
are obviously many other points of con- 
tact, not the least of which is the fact 
that we manufacture numerous chem- 
icals that are used to enhance the utility 
of petroleum automotive products. The 
brief outline we have given, however, is 
a strong indication of what the future 
holds in the direction of a greater com- 
munity of interest between the petro- 
leum and chemical industries. % % » 
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Puymaurin No. 1 
in France, the first 
well in Eastern 
a) Hemisphere 
on drilled below 13,- 
la 000 ft, it is said. 


Deepest well in Europe 


By E. BERNADAC* and E. D. LYNTONT 


WV nen on November 27, 1947, Regie 
Autonome des Petroles No. 1 Puymau- 
rin well, situated a few miles from I’Isle 
en Dodon in the Department of Haute- 
Garonne, France, reached a depth of 

13,268 ft, it was the 
ICTS first well drilled be- 

low 13,000 ft out- 
side America, so far as is known to the 
writers. Only four other wells in Europe 
have approached this depth. These wells 
are: 

Chitorant No. 1, drilled by the Crédit 
Minier in 1934 in Roumania. This well 
reached a depth of 11,755 ft. 

Holstein No. 4, drilled to the depth 
of 12,724 ft in Germany in 1938. 

A well drilled in the Baku field, 
U.S.S.R., in 1946 to a depth of 12,806 ft. 

Plagne No. 3, now being drilled by 





*Technical manager, Regie Autonome des Pe- 
troles, St. Gaudens, France. 

tOil consultant, Institu du Petrole, Paris. Lyn- 
ton revised and translated the original article. 


the Regie Autonome des Petroles at 
11,483 ft. 

In addition to Puymaurin No. 1 and 
Plagne No. 3, the Regie Autonome des 
Petroles have drilled Aurignac No. 2, 
Richou No. 1, Saint Martory No. 2, and 
Proupiary No. 2 to better than 9,600 ft. 

The drilling of Puymaurin No. 1 well 
is considered quite a notable achieve- 
ment because of the old drilling equip- 
ment available in France. Part of the 
equipment is of American manufacture, 
and was received in 1939. The rest is 
of French and German manufacture, 
which was made available to the com- 
pany in 1945. The equipment consisted 
of the following: 


1. Two electric motors of 150 hp each, 
driving the drawworks and a mud pump. 

2. One standby 220-hp diesel for use 
in case of faflure of electricity. 

3. One 240-hp motor on a second mud 


pump. 
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Capacity of the derrick is 150 tons 
and its height 122 ft. 

This type of material is normally used 
in United States for wells not exceeding 
7500 to 8000 ft in depth. 

Puymaurin No. 1 was spudded on 
September 29, 1945. In March, 1947, it 
reached a depth of 12,001 ft. Diameter 
of hole was 8% in. Drilling was then 
discontinued pending receipt of special 
drill pipe from the United States as 
similar drill pipe available in France 
did not provide the necessary safety 
factors. 

Drilling was resumed on October 14, 
1947, at 12,001 ft and continued until 
November 27, 1947, when the total depth 
of 13,268 ft was reached. 

The well is remarkably vertical. Sur- 
veys have shown that from the surface 
to 5906 ft the well was never more than 
one degree off vertical. Some difficult 
operating problems were encountered; 
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Guph 


‘TUBING 


Gu rninc 


CATCHER 


Stops the parted tub- 
ing before it falls 3 
inches, without dam- 
age to casing walls. 





Releases easily and 
quickly and has 
large fluid and gas 
bypass area. Hangs 
free until tubing 
drops. Large area 
slips grip the casing 
wall firmly without 
distorting casing. 





Type ‘E"’ 
Tubing 
Catcher 


Three types with or with- 
out anchors for all sizes 
ind weights of casing: 
Made in Type “E” with 3 
slips for wells to 11,000 
feet, Type “B” with 3 slips 
for wells to 7,200 feet, and 
Type “F” with 6 slips for 
extremely deep wells. 


For complete data see 
the Composite Catalog, 
page 1528-32 or write 
to 





Type ‘B" 
Tubing Catcher 


©) 1948, The Guiberson Corp. 


UA 


Established 1919 


THE GUIBERSON CORPORATION 





GENERAL OFFICES: DALLAS, TEXAS 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 20. 
CALIFORNIA DISTRIBUTOR: W. R. Guiberson Co., 717 
E. Gage Avenue, Los Angeles 1. 

BRANCH, OFFICES: Oklahoma City and Tulsa, Okla.; 
Alice, Heuston, Kilgore, Longview, Odessa, and Wichita 
Falls, Tex.; Lafayette, La.; Wichita, Kan.; Newark, Ohie. 
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French drilling crew at well site. Standing at back are Munsch, Dapp, and Le Pare; 
in foreground Ferbach (sitting), Engineer Cendre (with beret), and Morange. 


for example, in the running of 9%%-in. 
casing to a depth of 8203 ft, the weight 
of which equaled the capacity of the 
derrick, normally 150 tons, and also in 
cementing the 65-in. casing at 11,988 
ft, which weighed some 150 tons. 
Twenty-three tons of cement were used 
on this last job. 

The high temperatures prevailing at 
the bottom of the well made it neces- 
sary to manufacture in France a special 
cement, for ordinary cement sets too 
rapidly at this temperature. Also, be- 
cause of the high temperature encoun- 
tered, the company’s laboratory devel- 
oped a starch based drilling mud for 
use in the well below 12,000 ft and this 
mud gave remarkably good results. In 
addition to these difficulties, cavernous 
formation were encountered below 12.- 
500 ft, causing a total loss of circulation 
during drilling operations that made 
drilling dangerous at this great depth. 
This was overcome by changing the 
characteristics of the mud until circu- 
lation could be established again. It is 
estimated that during the drilling of 
this cavernous zone more than 700 bbl 
of drilling fluid were lost in the forma- 
tion. 

The drilling operations at Puymaurin 
No. 1 were carried on entirely by French 
crews under the direction of French en- 
gineers. The drillers were trained at the 
drilling school established at St. Marcet 


by the Regie Autonome des Petroles. 
This school was established in 1944 and 
to date some 30 drillers have qualified 
to drill deep wells. Credit for drilling 
the deepest well in Europe is given to 
Mr. J. de Vries, general manager, and 
Mr. E. Bernadac, technical manager. 

The drilling superintendent was Mr. 
Mothre, Mr. Dapp was tool pusher, and 
there were three drillers, Messrs Fer- 
bach, Munsch, and Le Pare. Engineers 
were Messrs. Le Polles and Cendre. The 
mud engineer was Mr. Thomas. The 
president of the Regie Autonome des 
Petroles is Mr. Moch. 

Though Puymaurin No. 1 did not 
reach the depth of the Superior Oil 
Company’s 51-11 Weller in Oklahoma 
of 17,825 ft, it is nevertheless an excel- 
lent piece of work in view of the fact 
that the material used was very old and 
not really suitable for such a depth. For 
this accomplishment, the French per- 
sonnel must be congratulated for over- 
coming great difficulties in the drilling 
of the deepest well in Europe. In addi- 
tion, the drilling of deep wells in France 
is comparatively a new industry, and 
these men did not have the background 
of many years’ experience as is found in 
the operating departments of oil com- 
panies in the United States, who have 
better and newer material with which 
to work, and the availability of spare 
parts whenever needed. Kk * 
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Drill bits are good examples of how Republic 
Alloy Steels can be surface hardened to resist 


wear—without any sacrifice of internal strength 
needed to withstand tremendous strain. Republic 
metallurgists have contributed much to the effi- 
ciency and economy of oil country drilling equip- 
ment. And they are ready to work with you and 
your engineers toward improving your products. 








Republic Alloy Steels offer many advantages—and one of the 
most important is wniform HARDENABILITY. These fine steels 
can be surface or deep hardened to predetermined values with 
full assurance of the results. Furthermore, the wearing surfaces 
produced are free from non-hardened or soft areas. 


Such response to hardening treatment—plus retention of full 
strength and toughness—mean (1) less wear, (2) longer life 
and (3) lower cost for vital working parts when made of 
Republic Alloy Steels. 


Republic—world leader in alloy steel-making—is well qualified to 
help you in selecting the most efficient alloy analysis for each use— 
and in fabricating and processing it to obtain best results. Write us. 


REPUBLIC STEEL CORPORATION « Alloy Steel Division, Massillon, Ohio 


General Offices, Cleveland 1, Ohio * Export Department: Chrysler Building, New York 17, N. Y. 


MeN STRAUS 





Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nuts and Rivets—Electrunite Boiler Tubes 
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Temperature gradients in gas lift wells 


By RICHARD E. POWERS’ and BENJAMIN C. CRAFT' 


OD urine the last three years increasing 
use has been made of thermometric 
measurements to solve drilling and pro- 
duction problems. 

lhe applications of temperature sur- 


veys have been de- 
PETIT scribed by Milli. 

kan’, Guyod’, Far- 
ris’, Dale‘, Nichols’, Abadie’, and others. 
\s pointed out by these authors, some 
of the recent practical applications have 
been the location of permeable strata in 
the productive zone, gas-oil contact, 
source of water, fill up of cement behind 
the casing, point of circulation loss, and 
location of casing leaks. 

Temperature surveys in gas lift wells 
have a number of practical applications. 
They could be used as a substitute for 
pressure surveys in determining what 
flow valves are open to production or 
point of gas entry and to locate leaks in 
the tubing; to explain increased paraffin 
deposition in the flow string, as a result 
of a change in the flowing gradient, 
either near the surface at the point of in- 
jection; and to serve as a guide in cal- 
culating the energy of expansion. 

\ Humble type sub-surface recording 
thermometer was used in this work. Two 
wells in the University field were selected 
for illustration, one of which was operat- 
ing with three flow valves and the other 
with eight. The injected gas was being 
intermitted into the annular space every 
\4 min on the first well and every 10 
min on the second, the length of each 
intermit being 114 min. Both wells were 
operating with pressure opening flow 
valves, the upper valve on each being 
set for 500 psi pressure with a 25 psi 
decrease for each succeeding lower valve 
on the three-valve well and 15 psi de- 
crease on the eight-valve well. Record- 
ings were made at intermediate points 
between valves and 5 ft above each valve. 
The recording time at each point was 
about twice the period of the intermit 
cycle of the well. 


lhe first survey on well No. ] is shown 
in Fig.l. There are three distinct grad- 
ients, one above the second valve, one be- 
tween the second and third valves, and 
one below the third valve. The first two 
are due to the injected gas at valves two 
and three, and the third is the normal 
flowing geothermal gradient. 

According to the well records, valve 
two was placed at 1998 ft, and the instru- 
ment was stopped at 1992 ft, but the 
temperature recorded fell on the grad- 

*Arkansas Fuel Oil Company, Shreveport, 
Louisiana. 


tLouisiana State University, Baton Rouge, 
Louisiana. 
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ient for valve three, indicating that this 
station was below valve two. A second 
survey was run at a later date with addi- 
tional measurements taken at 1870, 1925. 
and 1955 ft. Fig. 2 shows the results of 
this survey and indicates that the valve 


position is between 1955 ft and 1992 ft, 
or an error in measurement of about one 
joint of tubing. 

There is some variation in the grad- 
ients of the two figures, which is attribut- 
ed to operating conditions. On the first 
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FIG. 1. Flowing temperature survey of a 6500-ft gas lift well in University field. 
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FIG. 2. Second survey of well shown in Fig. 1, showing location of flow 
valve No. 2 and effect of gas injected at casinghead on the flowing gradient. 
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Driving plates and fric- 

tion discs are the same 
as used on heavy-duty 
Model EH Ciutches. 









Plate release springs po- 
sition and stabilize cen- 
ter plate when disen- 

gaged. 












Gear teeth are designed to ob- 
tain maximum area of contact. 





Adequate air passages assure 
quick release. 


oo for work, wear, heat 


Experience has proved 
the mechanical propor- 
tions of the Twin Disc Models P and PH Air- 


quick release and equal distribution of release 
pressure. Properly installed, these Clutches re- 
quire no adjustments to maintain the correct 

















actuated Clutches to be in proper balance for 
efficient work, for long wear-life, and to absorb 
and dissipate heat . . . essential qualities in 
heavy-duty clutch installations. 

Twin Disc Air-actuated Clutches also permit 
operation by remote control without complicated 
linkage systems. They require less shaft space, 
thereby permitting closer shaft bearing center 
distances. Gear teeth are designed to obtain 
maximum area of contact. Multiple springs assure 


pressure on the friction discs . . . an important 
factor in obtaining longer wear-life. Model P and 
PH Clutches are available in sizes from 14 to 
42”, capacities from 75 up to 1325 hp. 

If you have a heavy-duty clutch application 
requiring operation by remote control, write the 
Twin Disc Clutch Company for their engineers’ 
recommendations. Ask for Bulletin No. 139-A. 
Twin Disc CLuTcH CoMPANY, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 
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| be used to show that wells producing by 
| : a aa gas lift would be expected te have in- 
| creased paraffin precipitation. One Gulf 
| } { } — a oo 7 Coast operator has found it necessary to 
heat the injected gas to prevent paraffin 
} = oe = 6|— deposition, 
| ‘ As the expansion dves not take place 
me Pes : ‘oo _ at constant temperature. as would be 
As Rg I | | true for isothermal expansion, nor does 
| yy cia it - iL all the heat energy necessary for expan- 
ar +a —— sion come from the gas, as is necessary 
i7~| | | | | in adiabatic expansion, then a combina- 
t 2) Tort tt }——2} 1 — tion of isothermal and adiabatic condi- 
| Lo | | | tions exists. This has been called poly- 
: jot { { Ms —}—--+-—+— _ tropic by Boatright’. 
Lr . ; | The authors wish to thank the Grubb 
may | | |} | ss fj. and Hawkins Oil Company for the use 
| l y | iT | r of its wells and R. F. Nichols of this 
: : ; ; : : company for his help in running the 
I | r 1 i co equipment. 
| | | | | | l @ References. 
joo 2009-3000 #0005000 -c000— ro0o | Sy, Milimans Temperature Survers in 
DEPTH IN FEET 2. H. Guyod: Temperature Well Logging. The 
hLG. 3. Flowing temperature survey of a second gas lift well in University field. eM ae October 21, 28, November 4, 
3. R. F. Farris: A Practical Evaluation of 
Cements for Oil Wells. API Drilling and 
Production Practice, (1941) 283. 
urvey the casing pressure ranged from caused a drop in temperature of about +. po om 9d ee _ 
100 to 450 psi and the temperature was 10 F at this point. As in Fig. 2. the tember, 1947. ; 
79 F, whereas during the second survey temperature at 50 ft does not fall on the 5. E. A. Nichols: Geothermal Gradients _ in 
the injection temperature was 89 F, normal flowing gradient. The injected Tae Pe” Peake, Seeesemiee 
which resulted in a high reading at 50 ft. vas temperature was 68 F, which had a 1946. 
-asureme > rec di . , sider: -¢ i ffec > ] é. H.. G. ie: The ys i 0 
cconl well are iusteated. fn Fig. 3. stream NE Sect on the Bow & Gi Se rbiems, he Petra Brotneer, 
June, 1947. 
There are two gradients in the flow From these results it can be concluded 7. B. B. Boatright: Theory and Application of 
tream, the first being at valve four, in- that temperature surveys can be used to - LAR Petasipien, Feteeiouss ae mame 
licating the point of gas injection. This find the point of gas injection. They ean ee xk * 


Give Your Oil Well Drills A Hand | * 
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e * - lo 
Ce W 
With Fast Digging 
=¥fen a -1lS You can eliminate costly drilling and pro- th 
a duction delays with fast-working Bucyrus- (de 





7s a Erie %%- to 24-yard excavators in digging " 

' , slush pits, placing tools and equipment, pre- e) 
te paring derrick sites, and handling the numer- th 

+ | ous other jobs on your location. z 

$ ( 
®& : Effective application of power, proper i 
<t . weight distribution, remarkable balance of iD 
ms . operating functions, and direct action con- 
BY oy trol give Bucyrus-Erie excavators the “punch” ‘ 
. that means high-output performance. These r 
units match their speed with outstanding E 

durability. Operators can maintain a fast, 3 

steady pace with minimum time for mainte- . 


nance and repai r. 


Full convertibility insures versatility. 
Crane, dragline, clamshell, and shovel front 
ends are available for all machines; drag- 
shovels up to 34-yards. 





Check with your distributor for more 


information. 
NBEa? 


BUCYRUS-ERIE COMPANY : 


SOUTH MILWAUKEE, WISCONSIN 
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Semi-automatic operation of stations 


By CHESTER H. LUNDT* and FRANK O. STIVERS: 


Hiumsie Piece Line Company's 8-in. 
product pipe line from Baytown, Texas. 
to the Irving terminal in the Dallas-Fort 
Worth area has been handling fou 
grades of gasoline 
Batti since the early part 
of 1947; however. 
the late delivery of special equipment 
delayed completion of the permanent 
stations at Baytown and Hearne. 

Baytown station is now ready for op- 
eration and Hearne will be completed in 
the near future. In addition to the two 
main line pumping stations, terminals 
or delivery points are provided near 
Houston, Waco, Irving. and at the 
pumping station at Hearne. 

The present line pumping capacity 
hetween Baytown and Hearne is approx- 
imately 17.000 bbl a day. The full ca- 
pacity of the equipment installed at 
Baytown and Hearne is approximately 
30,000 bbl a day. which might be util- 
ized with the construction of additional 
pumping stations. 

Station design includes modern con- 
trol equipment that makes the opera- 
lion semi-automatic. Special features 
incorporate such items as pressure con- 
trollers, automatic pump venting, and 
motor operation of valves in controlled 
starting and stopping sequence. One 
feature not customarily included in 
pump stations of similar design is the 
use of pump and motor temperature 
recording instruments of the thermo- 
couple type. which provide alarm and 


Assistant Chief Engineer. 
‘Senior Mechanical Engineer. 


Humble Pipe Line Company 


shutdown functions. Another feature is 
the use of a velocity check valve in pres- 
sure gauge lines, which prevents the 
spraying of gasoline in hazardous areas 
if a gauge or gauge line breaks. 

Pump station buildings are steel 
roofed with brick and stone exteriors 
and tile and terrazzo floor interiors. The 
pump room is maintained under slight 
air vacuum and the control room, where 
electrical equipment is situated. is un- 
der slight air pressure. These two rooms 
are separated by a sealed, wire-rein- 
forced glass partition and are consid- 
ered as hazardous and non-hazardous 
sections of the building. 

In the control room, overlooking the 
pump room, is the central contro] point 
for station operation where a_ lucite 
topped desk shows a schematic layout 
of the station piping and equipment. 
Lights on the desk indicate the posi- 
tions of valves and diversion of flow 
within the station piping. It is at the 
control desk that main pumping units 
are started and stopped, and pressures. 
temperatures, and flow rates either indi- 
cated or recorded, 

To provide remote and semi-auto- 
inatic switching of products into the 
main line at Baytown. a dual suction 
system is used along with two motor- 
operated valves that may be opened ot 
closed from push buttons on the control 
desk in the station building. This method 
allows arrangement of tank and mani- 
fold lines prior to the actual switching 
operation. 

Station prime movers consist of four- 
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stage, double volute, centrifugal pumps. 
which are operated two in series at the 
two stations to provide maximum dis 
charge pressure of 1100 psi. Direct 
connected, explosion-proof motors of 
100 hp operating at 3600 rpm are used 
to drive the pumps. 

Vertical type motor-driven centri- 
fugal pumps are installed at each tank 
at Baytown to make possible the opera- 
tion of the main units with positive suc- 
tion pressures and allow the use of 
meters and strainers at low pressure. 

A typical terminal installation in- 
cludes two types of filtering units, and 
a complete metering plant with meter 
prover tank and the necessary auxili- 
aries. Meters at the terminals and sta- 
tions are of the rotating vane, positive 
displacement type with automatic tem- 
perature compensation and ticket print- 
ing registers. 

@ Station equipment, Baytown. Pumps 
and motors. In the pump room at Bay- 
town station are three 4-stage centri- 
fugal pumping units with 400-hp, 2300- 
volt, 60-cycle, 3-phase explosion-proof 
motors. These units are designed to op 
erate either singularly or two in series 
lo provide an estimated 1100-psi lin 
pressure. Actual pressures are dete 
mined by the cuts on the impellers, and 
the gravity and quantity of the fluid 
being pumped. Each pumping unit is 
provided with a motor-operated suction 
valve and motor-operated discharge 
valve piped directly from an 8-in. header 
in the pump room proper. A start-stop 
push button station is provided on the 
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Pipe Line 
control desk for operation of each indi- 
vidual unit. In referring to a unit in this 
case, the motor along with its suction 
and discharge valves is considered a 
pump unit, and is actually tied into a 
complete sequence of starting. Several 
pressure switches and thermocouples at 
various points provide protective fea- 
tures for the individual pumping units. 
These are described later in this article. 
When the operator presses the start 
button for a particular unit, the motor- 
operated suction valve begins to open 
and completes its opening in 30 sec. 
When this valve reaches its full open 
position, an auxiliary contact initiates 
the starting of the unit pump motor. 
When the run breaker closes, the motor- 
operated discharge valve begins to open, 
ind is completely open in 90 sec. In the 
event the discharge valve is not in a 
closed position the unit will not begin 
starting sequence. If for any reason the 
sequence of starting a unit is interrupted 
the motor-operated valves will return to 
closed positions after termination of the 
equence time and provided power is 
available. Explosion-proof push button 
stations in the pump room near each 
pumping unit have two buttons marked 

Stop” and “Reset”. which are wired 
so that following action will occur: 

1. When the unit is pumping and 
upon pressing the stop button, the unit 
will be shut down and suction and dis- 
charge valves closed immediately, and 
the entire unit rendered incapable of 
performing starting sequence. 

2. When the unit is not operating 
pressing the stop button will render the 
unit incapable of performing the start- 
ing sequence. 

3. Pressing the reset button will re- 
store all circuits so that normal unit 
operations can be resumed. 


Pressure protection. The individual 
pump units are prevented from starting 


. if sufficient suction pressure is not avail- 


able by the time the motor-operated suc- 
tion valve is in its full open position. 
This protection is obtained by use of a 
pressure switch that is set at 25 psi or 
other desired minimum pressure. This 
switch is used both for the lockout fea- 
ture and shutdown feature in regard to 
unit operation and will either shut the 
unit down or prevent its starting when 
suction pressure is less than 25 psi. 
Operation of either protective function 
sounds the station alarm and lights a 
red indicating light on the control desk 
for the particular function. Pressure 
switches are mounted within a covered 
rack on pump room wall below control 
desk. Units No. 2 and No. 3 are also 
provided with pressure switches to pro- 
vide shutdown and alarm and light indi- 
cation for pressures on the pump case 
in excess of 1200 psi. 

Temperature protection, Mounted on 
the vertical section of the control desk 
is a recording pyrometer for each of the 
main line pumping units. Within the 
pyrometer are devices for recording 
temperatures at points as listed below 
and providing supplementary functions 
as described later. 


Location No. Lunit No. 2unit No.3 unit 

Pump bearing 

(outboard) PB No. 11 PB No. 21 PB No. 31 
Pump gland 

(outboard) PG No. 12 PG No. 22 PG No. 32 
Pump case PC No. 13 PC No. 23 PC No. 33 
Pump gland 

(inboard). . PG No. 14 PG No. 24 PG No. 34 
Pump bearing . 

(inboard) PB No. 15) PB No. 25 PB No. 35 
Motor bearing 

(inb ard) MB No. 16 MB No. 26 MB No. 36 


Motor winding... MW No. 17 MW No. 27. MW No. 37 
Motor winding... MW No. 18 MW No. 28) MW No. 38 
Motor bearing 

foutboard)..... MB No. 19 MB No. 29 MB No. 39 


The recording pyrometer automatic- 
ally moves from one point to the next. 


The 400-hp motors that drive the four-stage, double volute, centri- 
fugal pumps. Photograph was taken before terazzo floors were Jaid. 
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recording the temperature at each ot 
the points throughout a complete cycle. 
Twelve point recorders are used and 
complete a cycle in 48 sec, or 4 sec be- 
tween each thermocouple point. As only 
nine points are checked on each pump- 
ing unit the three spare points on the 
pyrometer are used for recording and 
rechecking the pump case temperature 
at 12-sec intervals instead of the 48 sec 
required for a complete cycle. This is 
done by proper arrangement of con- 
tacts within the pyrometer and gives a 
sequence and print-wheel numbering as 
follows: 11, 12, 13, 14, 15, 13, 16, 17. 
13, 18, 19, 13. 

By referring to the legend of point 
numbers it will be seen that point No. 
13 is the point for case temperature on 
the No. 1 unit. Four switches within the 
instrument are used to make contact at 
different maximum allowable tempera- 
tures. In other words, if the maximum 
allowable temperature on pump bear- 
ings is 160 F, then one of these tempera- 
ture switches is set for 160 F and makes 
contact to complete a circuit if either 
bearing exceeds that temperature. A 
latch-in type relay is used to sound the 
station alarm and show the proper indi- 
cating light for the pump bearings on 
the respective units. Indicating lights 
for each unit show when the pyrometer 
has operated for: (1) Pump bearings: 
(2) pump glands; (3) pump case; (4) 
motor windings, and (5) motor bearings. 

Excessive temperature at any of the 
points except motor windings will shut 
the pumping unit down, sound the sta- 
tion alarm, and light the proper indicat- 
ing light on the control desk. Excessive 
motor winding temperature will sound 
the station alarm and Jight the indicat- 
ing light only. Starting sequence cannot 
be initiated and the pump unit will not 
operate unless the pyrometer is manu- 
ally placed in operation by the oper- 
ator. The action of the pyrometer for a 
critical temperature condition is such 
that it offers a closed circuit only mo- 
mentarily and then proceeds to the next 
thermocouple point. This momentary 
circuit is remade on each cycle so long 
as the temperature of the thermocouple 
point is above the critical setting (48 
sec except for case temperature which 
is 12 sec). A hold-in time delay device 
is energized by the momentary circuit 
and is maintained just long enough to 
enable the pyrometer to return to the 
critical temperature point tested during 
the previous cycle. The time delay de- 
vice is re-energized on succeeding cycles 
until temperature falls below a critical 
point. A 55-see delay is used for all 
points. 


Automatic vent system. Each main 
line pump unit is equipped with an 
automatic venting system. The vent sys- 
tem consists of a vent line from the 
pump in which is an air-operated valve 
and also a manually operated needle 
valve used for restricting flow of vented 
liquid. The air-operated valve uses air 
to close and is of the full open. full 
closed type. A solenoid valve in the air 
line to the diaphram valve is energized 
to open and thus maintains vent dia- 
phragm valve in closed position when 
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«-- THE MOST ECONOMICAL 
PIPELINE INSURANCE 
YOU CAN BUY 


Because they possess ability to resist moisture 
absorption and remain unaffected by the changes 
in moisture content of soils, Barrett* Coal-tar 
Enamels provide positive and long-lasting 
stability of insulation. 

These coatings, applied with modern equipment 
by modern methods, plus electrical inspection, 
plus cathodic protection, produce corrosion- 
proof pipelines that require a minimum use of 
complementary electrical energy and a minimum 


investment in this form of electrical 
FIELD SERVICE: The Barrett Pipeline Service 
Department and staff of Field Service men are 
equipped to provide both technical and on-the-job The sound economy of coal-tar enamels 
assistance in the use of Barrett* Enamel. 


protection. 


in conjunction with cathodic 


protection has been amply 
THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. of years in all types of soil and 


demonstrated over a long period 





climatic conditions. 


*Reg. U.S. Pat. Off. 
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uergized. The solenoid is energized 
from the full open positien of motor- 
operated discharge valve such that the 
pump is vented at all times that the dis- 
charge valve is away from full open 
position. The vent system installed in 
this manner provides the following de- 
irable functions: 

1. Pressure will be relieved and 
vented at all times that the unit is shut 
down and the discharge valve closed. 

2. Any air trapped in the suction 
lines or pump will be expelled during 
tarting. 

}. If the discharge valve fails to open, 
ihe vent will provide a slight flow and 
protect the pump against vapor locking. 

Pressure. controllers and diaphram 
alve, In the pump station on the out- 
soing discharge line is installed an air- 
operated diaphram valve, which is of 
the normally closed air-to-open type. 
with an auxiliary hand wheel for manual 
operation. Air to this valve is controlled 
by two pressure controllers connected 
in series and mounted on the vertical 
section of the operator's control desk. 
One pressure controller is connected to 
the pump station suction pressure, and 
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is known as the suction pressure con- 
troller. The other controller is connected 
to the station discharge and is known as 
the discharge pressure controller. The 
operation of these two instruments in 
series is such that the instruments in 
operation will reduce the air pressure 
to the diaphram valve and thereby con- 
trol its position as determined either 
by the station suction pressure or the 
station discharge pressure. The oper- 
ator is able to select a minimum station 
suction pressure and/or a maximum sta- 
tion discharge pressure for smooth op- 
eration of the station. This is done by 
the operator’s turning a knob in the 
instrument and changing the control 
point setting of either suction or dis- 
charge pressure. The two pressure con- 
trollers are recording instruments and 
show pessures at the station suction and 
on both sides of the control valve. 

Line discharge pressure switch. Con- 
nected to the station discharge line is a 
pressure switch that protects the line 
against excessive pressure by shutting 
down the main line units. Main line units 
are arranged with a sequence and time 
delay device such that the unit closest 


PRODUCTS LINE 
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REGULATOR 


= 


STRAINERS 
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Be 
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tu the station discharge will shut down 
immediately, and if in several seconds 
(5 to 45) the line pressure is not low- 
ered the other operating unit, if any. 
will shut down. The station alarm and 
an indicating light on the control desk 
will attract the operator's attention and 
show that the particular device has 
functioned. 

Sump tank level switch. A liquid level 
switch on the sump tank, on high level. 
sownds the station alarm, and an indi- 
cating light shows that the device has 
functioned. The station alarm can be 
stopped by its reset button, but the indi- 
cating light will remain on until the 
liquid level switch trips on low level. 
Low level will also shut down the sump 
pump motor, but high level will not au- 
tomaticafly start the sump pump. 

Station alarm system, The station 
alarm system consists of an outdoor 
explosion-proof siren placed on the out- 
side of the pump room wall over the 
meter slab. Also included is a flashing 
red light mounted on the pump room 
wall above the control desk. An alarm 
reset on control desk may be used to 
silence the siren and extinguish the 


THE PETROLEUM ENGINEER, March, 1948 


























RW 
PIPE LINE\ 
CONSTRUCTORS 


| 


CONTINUAL RESEARCH — CONSTANTLY 






IMPROVING TECHNIQUES — ADEQUATE 
ADMINISTRATION, and a record of 
jobs zvell done are our contributions 
to the pipe line division of the 


Oil Industry. 














Pumping equipment consists of four-stage, double volute, centrifugal pumps driven by 
400-hp motors operating at 3600 rpm. Terazzo floors were not laid when photo was taken. 


flashing light, but does not affect any 
ndicating lights on control desk. After 
resetting the alarm and the flashing 
ht these two signals are ready for re- 
by any other actuating circuits. 
Emergency shutdown system. Mount- 
on the horizontal section of the con- 
rol desk is an explosion-proof push but- 
yn that may be used to trip the station 
tdoor main incoming power breaker 
the event explosive vapors enter the 
mtrol room. When this breaker is 
ipped, all power to the station and 
tank farm is cut off with the exception 
tank farm lights and selected explo- 
ion-proof circuits. These circuits in- 
lude the following: 
Single phase, 110-volt: All explosion- 
proof lights in the control room, 
switchgear room, toilet, work room, 
pump room, meter slab. tank farm 
lights. 
Three phase, 220-volt: Two explosion- 
proof exhaust blowers in pump room. 
One explosion-proof blower in office 
section of building. 
Explosion-proof switches and starters 
for these items are installed on the wall 
behind the switchgear. Heating units are 
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not included in explosion-proof circuits. 

Heating and ventilating equipment. 
Heating and ventilating equipment con- 
sists of the following: 

1. Pump room exhaust blowers: 
Above the windows between the pump 
room and meter slab are two explosion- 
proof exhaust blowers driven by three- 
phase explosion-proof motors, used for: 
(a) Maintaining a slight vacuum on the 
pump room to induce air leakage (if 
any) from the control room, and (b) 
provide sufficient air in the pump room 
to dissipate heat caused by the motors. 
Under normal conditions the pump 
room may be kept at the proper tem- 
perature in winter by use of only one 
blower and regulation of air entering 
the pump room, with heat being sup- 
plied by the operating motors. Air en- 
ters the pump room through filters just 
below the windows on the wall opposite 
the blowers. 

Although the pump room blowers are 
on the selected explosion-proof circuit 
there is also provided the regular red 
indicating light and alarm function on 
the control desk to warn the operator 
during normal operation of failure of 


either blower. These lights and the 
alarm are on a separate circuit with 
other alarm functions and do not oper- 
ate when the control desk is de-ener- 
gized. 

2. Control room and other non-haz- 
ardous rooms: A duct system with 
blower and heating units are used for 
maintaining a slight pressure and heat- 
ing of the control room and other non- 
hazardous rooms. Intake for the system 
is from the hollow pylon at the front of 
the building with the make-up air com- 
ing from above and at a point distant 
from the hazardous area at the meter 
slab. A manually operated deflector 
governs the amount of recirculated air 
and make-up air going to the blower. 
The blower is driven by an explosion- 
proof, 220-volt, three-phase motor, and 
is able to maintain a slight pressure on 
the non-hazardous rooms. Thermostat- 
ically controlled electric heating units 
provide for automatic heating of these 
rooms. 

A vane type air-actuated switch lo- 
cated in the main air duct is used to 
provide the regular alarm and control 
desk red indicating light functions for 
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..» PROOF OF PERFORMANCE 
Pipe lines—35,000 miles of them—built in the last 33 


years on three continents are proof of Williams Brothers 
Williams Brothers Corp. 


performance. 





Equipped with the most modern machinery, materials and 
supplies under the direction of trained engineers, skilled 


mechanics and construction crews, Williams Brothers has 








mastered the hazards and construction problems of 


swamps, rivers, deserts and mountains. 


Discuss your pipe line construction problems with Williams Brothers. You'll find 


engineers and specialists eager to aid you and you'll find Williams Brothers ‘‘Proof 


of Performance”’ will serve you better. 


WILLIAMS BROTHERS CORP. 


ENGINEERS—CONTRACTORS 


Oil *« Gas * Gasoline * Water 
Pipe Lines and Pump Stations 


NEW YORK #« TULSA © ATLANTA 


HOUSTON 
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Pipe Sine 
le no-flow condition. In addition to the 
red indicating light on the control desk 
circuit there is also provided on the ex- 
plosion-proof circuit an explosion-proof 
red light mounted on the sequence con- 
trol unit that is used as a warning of 

no air flow” regardless of position of 
main outdoor breaker. 

Control desk, The partition between 
ihe control room and pump room is for 
the most part wire glass with fixed steel 
ash. In this wall in the control room 
overlooking the pump room is the con- 
trol desk. The wall between the two 
rooms is almost air tight. The control 
room floor is above the pump room floor 
enough to give the operator a clear view 
of the pump room. The control desk has 
beth a vertical and horizontal section. 
[he vertical section is low enough to 
permit a view of the pump room when 
standing at the control desk. The verti- 
cal section includes: (a) Suction pres- 
ure controller; (b) discharge pressure 
controller; (c) flow recorder (pneu- 
matic receiver); (d) three recording 
pyrometers, and (e) four indicating 
pressure gauges. 

The horizontal section of the control 
desk is laid out similar to piping as 
ictually installed. Each tank and 
booster unit is represented by a circle 
enclosing start-stop buttons and the tank 
number for the booster concerned. An 
imber light within the circle is lighted 

indicate when tank booster is in 
»peration. 

Motor-operated valves leaving the 
nanifold on suction lines 1 and 2 are 
represented by the standard valve sym- 
bol. The closed position is represented 
by an illuminated amber letter “C” in 
the center of the valve body, and the 
open position is represented by an illum- 
inated amber arrow pointing down- 
tream. 

lhe discharge valve on each meter is 
provided with limit switches in both the 
open and closed positions. These limit 
witches are used to show an amber 
lighted arrow through the meter unit 
when the valve is away from the closed 
position. An amber letter “C” is lighted 
when the valve is away from the full 
open position. 

lhe main pump unit assembly con- 
isting of pump and motor (represented 
by two appropriate symbols), suction 
ind discharge motor-operated valves 
(represented by the standard valve sym- 
bols), and the bypass check valve (rep- 
resented by the standard symbol), are 
iligned as three main pump units on the 
control desk and connected by proper 
ind conventional pipe symbols. Amber 
irrows through the bypass piping point- 
ing down-stream are illuminated when 
the unit with which the symbol is asso- 
ciated is net operating. Suction and dis- 
charge valves associated with non-oper- 
iting pump units each have an illumi- 
nated amber letter “C” representing the 
closed position of the valves. When the 
main pump units are placed on the line, 
illuminated arrows on the bypass piping 
ind closed position indicators on the 
suction and discharge valves are extin- 
guished. Arrows showing flow through 
uction and discharge valves and through 
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In the control room, overlooking the pump room, is the central control point for 
station operation where a lucite topped desk shows a schematic layout of the station. 


the pump are illuminated when the unit 
is on the line. When one or more units 
are on the line, an arrow showing fluid 
flow beyond Unit No. 3 is illuminated, 
and is extinguished when all pump units 
are down. 

On each pumping unit are red indi- 
cating lights to show when any of the 
various protective devices have func- 
tioned. These lights include: 

1) Pump bearings (2). shutdown and alarm. Above 160 FP. 
2) Pump glands (2)... shutdown and alarm. Above 150 F. 
(3) Pump ecase........shutdown and alarm. Above 125 F. 
4) Motor bearings (2) .shutdown and alarm. Above 160 I 
(5) Motor windings (2) alarm only. Above 240 FP. 
6) Low suction press. .shutdown and alarm. Below 25 psi 
7) High case pres- 

sure* . shutdown and alarm. Above 1200 psi, 
8) Motor overcurrent shutdown and alarm. 
9) Power failure alarm only, by air horn controlled 


through solenoid valve, on the explo- 
sion-proof circuit 


*For No. 2 and No. 3 units only 


It will be noted that only one light is 
used for two bearings or glands, etc. 
The recording temperature instrument 
can be used to determine which particu- 
lar point of the two may have caused 
the device to function. 

An explosion-proof push button sta- 
tion is provided and marked “Emer- 
gency Shut-Down”, which operates main 
incoming power breaker cutting off all 
power to the station except that pro- 
vided in explosion-proof circuits for sta- 
tion lights and blowers. 


A push button station is provided that 
resets and silences the station alarm 
siren and extinguishes the flashing red 
lamp mounted on the pump room wall. 

A red light in a circle on the outbound 
line on the control desk diagram shows 
when the device controlling line pres- 
sure has functioned. 

A sump liquid level switch sounds 
the station alarm and shows a red light 
on the contro] desk for the operation of 
the high level alarm. 

An air pressure switch is set at ap- 
proximately 30 psi and is used to protect 
against a low air supply to the pressure 


controllers and solenoid valves in the 
automatic vent system. The function of 
this switch does not include any tripping. 
but only the sounding of the station 
alarm and the lighting of air indicating 
light on the control desk. 


Tank farm and manifold. An indi- 
vidual tank farm booster pumping unit 
has been installed on each tank of the 
Humble Oil and Refining Company 
Sales Department. These units are of 
the vertical centrifugal type and are 
driven by 40-hp, 2300-volt, 60-cycle, 3- 
phase explosion-proof motors. Pumps are 
equipped with mechanical seals. Motor 
starters for these units are explosion- 
proof and weather-proof, and are mount- 
ed on concrete slabs adjacent to the 
pumping units. They are equipped with 
stop-reset push button stations for auxil- 
iary control at pump unit location. 
Pressing the reset button restores the 
circuit for normal operation from the 
control desk, whereas pressing the stop 
button stops the units and prevents 
starting from the control desk. Start and 
stop push buttons and amber indicating 
lights for the operating condition of the 
unit are installed on the control desk in 
the pump station contro] room. Normal 
output pressure of this pumping unit is 
between 50 and 100 psi, depending upon 
the actual operating capacity and the 
gravity of the product being pumped. 

Provision is made on the pump for a 
temperature protective switch as a pro- 
tection against a continued non-flow 
condition. This device will stop and pre- 
vent operation of the unit when exces- 
sive temperatures exist, and is self- 
restoring but not self-starting. 

A tank farm manifold is provided at 
this location that incorporates indi- 
vidual lines from each tank directly 
from the booster units, which are situ- 
ated just outside the tank firewalls. 
Three headers are arranged to cross and 
are valved into each of the tank lines. 
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Vertical type strainers are used with felt sock inserts to protect the 
positive displacement meters from small particles of scale and debris. 


One of these three crossing lines is used 
for filling of the tanks from one end by 
Humble Oil and Refining Company 
Sales Department. The other two lines 
are used for suction lines to the main 
line pumps. In other words, beginning 
at the tank line, two complete systems 
are provided to the meter slab at the 
pump station. On these two lines are 
motor-operated valves. A utility pump 
is installed at the manifold and tied into 
the three headers mentioned in a man- 
ner similar to the tank line connections. 
This utility pump can be used in an 
emergency for transferring product 
from one tank to another. or, in the case 
of breakdown of an individual tank 
booster unit, can be used to provide suc- 
tion at limited flow from that tank to 
the main line station. This pumping 
unit is identical to the individual tank 
booster units including temperature pro- 
tective equipment, but may be started 
and stopped by use of a “start-stop- 
reset” push button station located at the 
pump unit, as well as a start-stop but- 
ton at the control desk. An amber indi- 
cating light on contro] desk indicates 
unit operation. 

The two motor-operated valves on the 
suction lines to the main line units are 


8 in. These two valves are equipped with 
hand wheels and can be operated man- 
ually if so desired. Individual push but- 
ton stations are provided on the control 
desk for opening and closing each of 
these valves. Indicating lights on the 
control desk show the position of the 
valves, and are arranged so that both 
lights are on when the valve is in its 
intermediate position. These lights are 
amber and are provided with a mask to 
show an arrow at the open position and 
the letter “C” at the closed position. A 
pressure switch connected just up- 
stream from each valve is used to pre- 
vent the opening of the valve in the 
event pressure is below 25 psi or pre- 
determined minimum. Pressure switches 
are mounted on a small angle iron rack 
at the manifold. Valves are so arranged 
and electrically interlocked that both 
motor-operated valves cannot remain 
open at the same time. If both valves 
are closed then either may be opened 
manually or electrically. If one valve is 
open and an attempt is made either 
electrically or manually to open the 
closed valve, then the open valve closes 
electrically. Motors on these valves are 
220/440-volt, 3-phase. 60-cycle, explo- 
sion-proof. 


THE PETROLEUM ENGINEER, March, 1948 


PP . . fi 

Meter slab equipment: Strainers and 
meters. Valve operation on the meter 
slab is determined by the particular 
operation desired. Small vertical type 
strainers, two for each meter, are used 
with felt sock inserts to protect the posi- 
tive displacement meters from small 
particles of scale and debris. The two 
suction systems for the main line sta- 
tion will end at the up-stream header 
of the meters just ahead of the strain- 
ers. Header valves are provided to split 
the stream for the operation of indi- 
vidual meters. Valves on the meter slab 
and in connection with the meter units 
are provided with limit switches, which 
are used for the operation of indicating 
lights on the control desk. The control 
desk is designed such that piping shown 
is similar to that actually installed. Indi- 
cating lights for meter units, although 
actuated by valve position, show an am- 
ber lighted arrow for meter unit opera- 
tion, and a small lighted “C” for the 
closed or non-operating condition of 
each meter unit. These same limit 
switches are used to provide proper 
arrangement of lighted arrows on meter 
discharge header. 

Auxiliary equipment: Calibration sys- 
tem. The calibration system is an indi- 
vidual installation connected to the 
main line system only on the down- 
stream side of each meter. In this way 
the calibrated liquid must be returned 
to the line at the point from which it 
was taken. One line directly from the 
meters to the calibration tank is used 
for both filling and emptying the tank. 
A 7%-hp, explosion-proof, 3600-rpm. 
220/440-volt, 3-phase, 60-cycle, motor 
and turbine pump is used as a calibra- 
tion pump unit. The pump has a ¢a- 
pacity of 70 bbl per br at 100 psi for 
gasoline. An open type starter for this 
motor is in the switchgear room, but 
an explosion-proof start-stop low-voltage 
protection push button station is adja- 
cent to the pump near the building wall. 

Drainage and sump system. A drain- 
age system provides for the drainage 
of strainers, meters. pumps. and other 
points as required. In cases where drain- 
age may contain water or foreign matter 
it is run through an oil-water separator 
before entering the sump tank. In some 
instances, such as in pump vents, the 
drainage goes directly to the sump tank. 
A sump pump installation, identical to 
the calibration pump installation, is 
used to pump the sump into the bypass 
line on the meter installation. This al- 
lows the sump to be pumped into the 
main line system either ahead of or be- 
hind the meters. The sump pump is self- 
priming and has a rating of 70 bbl per 
hr at 100 psi on gasoline. Operation of 
the liquid level switch on the sump tank 
has been described. 

@ Hearne station. Main line pumping 
units at Hearne station are of the same 
type and rating as at Baytown; how- 
ever, there are only two units. Special 
equipment, such as pressure controllers 
and diaphram valve, line discharge 
pressure switch, sump tank Jevel switch, 
station alarm system, emergency shut- 
down system, and heating and ventilat- 
ing equipment. etc.. also is the same as 
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Pipe Line 


Baylown except for certain differ- 
ces in the control desk. The vertical 
ection of the desk contains only two 
nits. The horizontal section is laid out 
milar to the piping as actually in 
talled in this particular station. The 
ianifold booster unit is represented on 

the control desk with a start-stop but 
on and an amber light that is lighted 
» indicated operation. 
Frank farm and manifold. A tank farm 
ianifold is provided that incorporates 
individual lines from each tank. Two 
iders are arranged to cross and be 
ilved into each of the tank lines, One 
f these two crossing lines is used for 
filling of the tanks from the main line. 
(he other may be used for a suction line 
» the main line pumps. In other words. 
beginning at the tank lines, there are 
both a suction and a fill line to the meter 
lab at the pump station. A utility pump 
installed at the manifold and_ tied 
nto the two headers mentioned in a 
janner similar to the tank line connec- 
ions. This utility pump can be used in 
) emergency for transferring products 
om one tank to the main line station. 
This pumping unit is identical to the in- 
lividual tank booster units at Baytown 
hut may be started and stopped by use 
f a “start-stop-reset™ push button sta- 
tion located at the pump unit, as well 
from the control desk. An amber 
ndicating light on control desk indi- 
ites unit operation. 

Veter slab equipment: Strainers and 
eters. Valve operation on the meter 
lab is determined by the particular 

operation desired. Small vertical type 
trainers, two for each meter, are used 
with felt sock inserts to protect the 
positive displacement meters from small 
articles of seale and debris. Two banks 
if meters are used, one for low pres- 
ure metering into or from tankage, the 
ther for high pressure metering into 
ihe main line. Valves on the meter slab 
ind in connection with the meter units 
ire provided with limit switches, which 
ire used for the operation of indicating 
lights on the control desk. The control 
lesk is designed so that the piping 
hown is similar to that actually in- 
stalled. Indicating lights for meter units. 
ilthough actuated by valve position, 
how an amber lighted arrow for meter 
init operation, and a small lighted “C~ 
or the closed or non-operating condi- 
tion of each meter unit. These same 
limit switches are used to provide 
proper arrangement of lighted arrows 
meter discharge header. 


fuxiliary equipment: Calibration sys- 
\ high pressure calibration pump 
installation is used to pump the cali- 
ration tank back into the line on either 
‘igh or low pressure meters. This unit 
i vertical triplex, 1¥-in. by 2-in. 
troke, with 15-hp, 220/440-volt, 3-phase. 
O0-cyele. explosion-proof, direct con- 
ected, gear head motor. This pump 
may also be used as a sump pump when 
igh suction pressure at the station pre- 
ents use of the regular sump pump. 
This unit does not have automatic shut 
ff on low sump tank level, however. 
(he drainage and sump system are the 
ume as at Baytown. 
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@ Sequence of operation, Baytown. 
The sequence of operation at Baytown 
station is as follows: 

|. Starting of line from shutdown 
condition. It is assumed that the line is 
shut down with a pressure pack of ap- 
proximately 400 psi in order to detect 
line leaks during shutdown and also to 
prevent vapor spaces forming in the 
line. Baytown, when shut down, has the 
main incoming power breaker open. 
which leaves power available for ex- 
haust and pressure fans, station and 
tank farm lighting. Station piping may 
or may not be drained according to the 
sequence of products to be pumped dur- 
ing the next cycle. All valves are closed, 
including tank gates, tank booster plug 
valves, manifold valves, all valves on the 
meter slab, and the outbound line plug 
valve at the scraper trap. 

In preparation for operation, the op- 
erator first starts his pump room and 
control room blowers and checks the 
pump room, meter slab, and sump tank 
against any leakage that might have 
oecurred during shutdown. Operator 
then proceeds to line up the pump sta- 
tion valves in the following order: 

\. Open the gate valve on the tank 
that is to be used first in the pipe line 
evele of operation. 


B. Open the two plug valves at the 
tank booster pump for the tank to b: 
used. 

C. Line up manifold valves as desired 
from the proper tank up to the suction 
valve (motor-operated) for the suction 
system that is to be first in operation. 

D. Arrange strainer and meter valve: 
as desired for a clean strainer with th: 
proper meter or meters as required. 

E. Place meter ticket in meter printe: 

Kk. Open manually operated pum) 
vent valve on all units to the prope: 
position to allow desired venting flow. 

G. Open plug valve at scraper tra) 
to outbound line and any other valve- 
in outbound line that are closed. 

H. If the station piping had been 
drained when shut down, it may be 
necessary to open manually and close 
the motor-operated suction valve at the 
manifold to fill the station piping with 
liquid. 

The line condition at this time is such 
that a direct system is available, filled 
with liquid up to the station check valve 
from the tank to the manifold through 
a meter or meters and through the sta- 
tion up to the suction and discharge 
valves of each main line pumping unit. 
The operator may now return to the 
control room for a final check with the 


Motor-operated suction and discharge valves for individual pumping units. 
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h for Meter Maladies 


*® Due to Fluxuations so rapid as to render accurate meter readings impossible constitute 
pulsative gas flow one form of “meter malady.” In measuring gas, air or vapor, this “disease” of meter 
fluxuation is caused most often by pulsative flow in pipe lines. 

A sure cure for the malady is the Fluor Pulsation Dampener. It converts pulsa- 
tive flow into a smooth, steady stream; eliminates the cause and thereby the effect. 
Result? It makes truly accurate meter measurement possible! 

The Fluor Pulsation Dampener materially increases horsepower efficiency, re- 
duces friction loss and permits stepped-up rate of flow. Pipe line breakage due to 
excessive vibration, with subsequent danger of explosion and costly shut-downs, is 
largely eliminated. Each completely self-contained unit, tailored to fit individual 
specifications, requires no maintenance expense since it has no moving parts. 

ae re your “meter maladies” ask Fluor to prove the effectiveness of the Fluor 

ampener...backed by hundreds of satisfactory installations in America. 











SINGLE CYLINDER 
SINGLE #075 


Pulse Removal = 97.3¢ 
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od Fluor Pulsation Dampeners 
" are “tailor-made” ta fit every 
specific requirement. 


PULSATION DAMPENERS 


PropbuctTs | Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 





SERVICES | Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units 





THE FLUOR CORPORATION, LTD., Los Angeles 22+-NEW YORK » PITTSBURGH - KANSASCITY »- HOUSTON «+ TULSA* BOSTON 
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dispatcher regarding the proper time 
and proper product for the initial 
pumping. The operator now checks the 
following points and sets pressure con- 
trollers as described: 

I. Open manual valve at outlet of 
iir storage tank. 

J}. Close main incoming power breaker 
at the incoming line panel. 

K. Check incoming line voltage for a 
minimum of 2200 volts. 

L. Set the suction pressure controller 
(on control desk) at 25 psi. 

M. Set the discharge pressure con- 
troller at 50 psi above the line pack 
pressure but not above 1100 psi. 

N. Check air pressure to controller 
and flow transmitter and set at 20 psi. 

O. Manually start thermocouple py- 


rometer units for the main line pumps 
and motors that are to be operated. The 
toggle switch on the pyrometer case is 
to be used. 

Up to this time no pumps have been 
operated and the only flow of liquid has 
been from tank head to fill the station 
piping system. The pump station is now 
ready for operation and can remain at 
this setup for as long as operator is at 
the station. 

P. Operator presses start button on 
control desk for tank booster unit and 
observes amber light to show booster 
unit starter is in run position, 

Q. Operator presses open button for 
motor-operated suction valve at mani- 
fold in suction system that has been 
lined up. If manifold valves have been 











FACTORY COATED = 


AND-WRAPPED PIPE 


SAVES 


INSTALLING TIME 





Your HILL, HUBBELL Factory coated—and—wrapped steel pipe will 
be processed and shipped in accordance to our promised shipping 
date delivery. Contact us for scheduling of your pipe protection 


requirements. 


Pipe Line Engineers can figure deliveries and costs more accurately 
and save money, when they deal with known quantities. 


HILL, HUBBELL gondola unit loading assures safe rail delivery. 











arranged properly and a minimum pres- 
sure of 25 psi is available at the up- 
stream side of the motor-operated valve. 
the valve opens. Lights on control desk 
show both the arrow and “C” when 
valve is in motion. The “C” is extin- 
guished when the valve is in full open 
position. 

R. The operator presses the start 
button on the main line unit that is to 
be used if pressure gauge on control 
desk indicates a suction pressure of 25 
psi or more. 

Various devices may function to in- 
terrupt or prevent the starting sequence 
of the main line units. These have been 
described. 

If the suction pressure at the suction 
flange of the pump being started is not 
above 25 psi, the main line motor will 
not start and the motor-operated suction 
valve for this unit will automatically 
return to closed position at the termina- 
tion of the normal sequence time. The 
suction valve for the unit will not open. 
initiating the starting sequence unless 
the reset push button in the pump room 
at the unit has been pressed subsequent 
to use of the stop push button. The 
temperature protective pyrometer units 
should not cause difficulty in the starting 
of the main line units, for critical tem- 
peratures will not be present at this 
time. The pyrometer for a main line 
unit must be operating before starting 
is attempted. Temperature protective 
devices after a period of operation may 
indicate critical temperatures that will 
shut the unit down and sound the sta- 
tion alarm. Excessive motor winding 
temperature will not shut the unit down 
but will show its indicating light and 
sound the station alarm. The unit when 
shut down by any protective device will 
cause the unit suction and discharge 
valves to return to their closed positions 
if power is available. 

During starting. the automatic vent- 
ing system causes the vent line to be 
opened at all times that the discharge 
valve is away from its fully opened 
position, 

Arrangements for simultaneous open- 
ing of takeoff valves at a terminal and 
the starting of Baytown station should 
be made by the dispatcher. The main 
line unit should never be in operation 
for more than a short time (probably 
two minutes) at the no-flow condition. 
If one unit is not producing enough 
pressure to open the station check valve. 
this unit would then operate at the no- 
flow condition. The flow meter on the 
control desk shows the line flow in the 
station outbound line. When the unit or 
units are in operation. the discharge 
pressure controller setting may be grad- 
ually increased to the desired outbound 
line pressure or to a maximum of 1100 
psi. The purpose in using the discharge 
pressure controller to gradually apply 
the output pressure of the pumps to the 
main line is to prevent the building up 
of pressure surges and to obtain a 
smoother pressure increase in the main 
line. 

Il. Starting a unit with one unit in 
normal operation. In starting a second 
unit, the operator should determine the 
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line pressure expected when two units 
ire in use. The operator should observe 
the following sequence in adding the 
second unit at this location: 

A. Set the discharge pressure con- 
troller at a pressure slightly above the 
output pressure of the unit operating. 

B. Start the thermocouple pyrometer 
unit for the pump that is to be started. 

C. Press the start button for the unit 
to be started. 

D. Gradually increase the discharge 
pressure controller to the desired out- 
hound line pressure or a maximum of 
1100 psi. 

As the discharge valve on the unit 
being started begins to open, the check 
valve, which is between the suction and 
discharge valves. will close gradually 
and the flow will then be through this 
pumping unit. 

If, during the starting sequence. the 
main line motor fails to start, the motor- 
operated suction valve returns to its 
closed position. 

III. Switching tanks while line is in 
normal operation. The station operator 
at any time up to several hours prior to 
the expected changing of products in 
the line may make all changes that must 
be made manually to provide for this 
operation. The operator should have 
information from the dispatchers re- 
garding the proper time and _ product 
change that is to be made. The operator 
may first open the tank gate (if closed) 
to the new tank that is to be used and 
also open both plug valves at the tank 
booster unit. He next lines up the tank 
farm manifold from the new tank into 
the suction system that is not in use at 
that time. The meters and strainers to 
be used for metering the succeeding 
product may be properly arranged and 
the system filled up to the meter dis- 
charge valve, which is manually opened 
just before the switch is made. At the 
time that the change is to be made the 
operator should be in the control room 
and available for final instructions from 
the dispatcher. The booster unit for the 
succeeding product tank is first started. 
and the proper operation of this unit is 
indicated on the contro] desk by the 
amber light for this unit. The operator 
then presses the open button on the 
motor-operated suction valve. and the 
two motor-operated valves at the mani- 
fold open and close simultaneously to 
switch from one suction system to the 
other. The operator should then close 
the manual valves used in the suction 
system and at the manifold for the prod- 
uct formerly pumped. 

[V. Normal shutdown of units. When 
it is desired to shut down a main line 
pumping unit, the operator should 
gradually reduce the outbound pressure 
by using the discharge pressure con- 
troller at the control desk. When at 
least 75 per cent of the output pressure 
of one unit is being throttled at the con- 
trol valve, the operator may then press 
the stop button for the pumping unit 
desired to be shut down. When the stop 
button is pressed, the suction and dis- 
charge valves return to the closed posi- 
tion, the main line motor stops, and the 
pump is vented automatically. 


V. Emergency shutdown. An emer- 
gency shutdown push button is provided 
on the control desk that operates the 
main incoming power breaker and 
leaves only the blower units and station 
and tank farm lights in operating con- 
dition. This emergency push button is 
intended primarily for use at any time 
that explosive vapors may be present in 
the control room or other rooms in the 
non-hazardous area. but may be used 
in any emergency. Depending upon the 
conditions that constitute the emer- 
gency, the operator may use the outside 
explosion-proof telephone for reporting 
to the dispatcher or receiving instruc- 
tions for station repairs. After the emer- 
gency shutdown procedure has been 
used. the operator should, when it is 


Pipe Line 
safe, manually close all motor-operated 
valves and return the station to the nor- 
mal shutdown conditions. 

VI. Procedure in event of failure of 
electrical equipment. 

1. Complete station shutdown: An in- 
voluntary station shutdown, including 
lighting. due to power failure will be 
accompanied by a 30-sec blast of the 
power failure alarm (air whistle) 
mounted on the station roof, Station 
operator should notify the dispatcher 
and wait three minutes for restoration 
of power. which will be indicated by 
operation of electric clock. If power is 
not restored at end of three minutes, op- 
erator will proceed as follows: 

a. Manually close all open or par- 

tially open suction and discharge mo- 





This machine double coats and double wraps in one operation. 
It was developed especially for J-M by Crutcher-Rolfs-Cummings of Houston. 


The Johns-Manville machine, pictured here, applies double pro- 
tection against soil corrosion. TWO coats of enamel... TWO 
layers of J-M Asbestos Felts ... both go on in a single operation 
as fast as pipelines can be assembled. 

This saves money on installation costs . . . savings that con- 
tinue through years of service because Johns-Manville Asbestos 
Pipeline Felts are made of time-defying, rotproof asbestos fibres, 
J-M Asbestos Felts are the most widely used material for guard- 
ing enamel against soil stresses and distortion. 


For complete information, write Johns-Manville, JM| 


Box 290, New York 16, New York. 


_Johns-Manville ASBESTOS Pipeline Felts 
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Pipe Line 
ol operated valves associated with 
nain line units. 

Manually close all open or par- 
tially open suction system motor op- 
rated valves. Should electric power 

restored prior to or during the 
manual operation of closing the moter 
perated valves, the station operator 
nay electrically close all open motor 
perated valves by: 

(1) Closing the main incoming 

(outdoor) power breaker at the 

witchgear (incoming line panel). 

which will automatically close all 
open or partially open suction and 
discharge motor operated valves 
associated with the main Jine units. 

(2) Closing all open or partially 

open suction system motor operated 

valves by pressing the proper close 
button on control desk. 

Resume pumping in accordance 
with the dispatcher’s instructions and 
he prescribed procedure for starting 
ine from shutdown condition after 
power is restored. 

Main line unit shutdown: 

In case of automatic shutdown of 
ne or more main line units due to 
igh outbound line pressure the dis- 
atcher should be notified and the 
vndition should be corrected, if pos- 
ible, by use of pressure controller. 

In case of automatic shutdown of 
ny main line unit due to excessive 

gland, or bearing temperatures. 
ie idle unit should be placed in 
rvice and the dispatcher notified. 


} 


Excessive main line unit winding 
temperature : 

Excessive winding temperature- 
may be caused by overload of motor 
with resultant high amperage on 
motor. Motor load may be reduced by 
lowering outbound line pressure. If. 
after 15> min operation at 90 amp 
or Jess to main line unit motor. over- 
heating continues, the unit should be 
shut down or replaced and dispatcher 
netified. 

Tank farm boosters: Should tank 
farm boosters fail to start after invol- 
untary shutdown. wait three minutes te 
allow overload relays to restore, then: 

a. Start unit from push button on 

control desk. 

hb. Notify dispatcher and C. & E. 

foreman in event unit fails to start or 

shuts down again automatically. 

5. Auxiliary electrical equipment 
failure: Should the air compressor. 
sump pump, calibration pump. heating 
units, pump room exhaust fans, or con- 
trol room pressure fan fail to operate. 
the station operator should: 

Reset overload relays on motor 
starter or contactor and place unit in 
service. 

b. Report trouble to the Division C. 

& E. foreman in event this does not 

correct the trouble. 

6. Tank farm lights: Tank farm light- 
are controlled by an electrically driven 
time switch (clock) placed in the rear 
of the auxiliary power panel, and it will 
be necessary to reset the time switch 





(clock) after each opening and clos. 
of the main outdoor power breaker. S: 
sonal changes will require adjustment 
of “On” and “Off? dogs on time swite|; 
lo insure operation of lights during 
hours of darkness. 

@ Sequence of operation, Hearne, 
The sequence of operation at Hear 
station is as follows: 

l. Starting of line from shutdown 
condition: It is assumed that the line i, 
shut down with a pressure pack of ap.- 
proximately 400 psi in order to detect 
line leaks during shutdown and also to 
prevent vapor spaces forming in thir 
line. Hearne, when shut down. has the 
main incoming power breaker open. 
which leaves power available for exhaust 
and pressure fans and station lighting. 
Station piping may or may not be 
drained according to the sequence of 
products to be pumped during the next 
cycle. All valves should be closed, in 
cluding tank gates, manifold valves, all 
valves on the meter slab, and the out- 
bound and inbound line plug valves at 
the scraper traps. 

In preparation for operation, the op- 
erator first starts his pump room and 


control room blowers and checks the 


pump room, meter slab, and sump tank 
against any leakage that might hav 
eccurred during shutdown. Operato: 
then proceeds to line up the pump sta 
tion valves in the following order: 

A. Line up manifold valves as de 
sired. 

B. Arrange strainer and meter valve- 








26" GAS LINE LAID IN NORTH MISSISSIPP! AND SOUTHERN TENNESSEE . . 
Built by LATEX CONSTRUCTION CO. in 1947 sy o 






Latex CoystRuy TION Company 


O1L — GAS — GASOLINE — WATER PIPE LINES 


HOUSTON, TEXAS 


Lauronce H. Favrot 


ATLANTA, GEORGIA 
3. W. Sharman 


ORGANIZED 1936 
Goo. A. Poterkin 
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as desired for a clean strainer with the 
proper meter or meters as required. 

C. Place meter ticket in meter printer. 

D. Open manually operated pump 
vent valve on all units to the proper 
position to give the desired venting flow. 

E. Open plug valve at scraper trap 
to outbound line and any other valves 
in outbound lines that are closed. This 
operation and the arrangement of other 
valves depend upon the results desired. 

F. If the station piping had been 
drained when shut down, it may be 
necessary to manually operate valves to 
fill the station piping with liquid. 

The operator may now return to the 
control room for a final check with the 
dispatcher regarding the proper time 
and proper product for the initial 
pumping. 

Operator now checks the following 
points and sets pressure controllers as 
described: 

G. Open manual valve at outlet of air 
storage tank. 

H. Close main incoming power 
breaker at the incoming line panel. 

I. Check incoming line voltage for a 
minimum of 2200 volts. 

J. Set the suction pressure controller 
(on contro] desk) at 25 psi. 

K. Set the discharge pressure con- 
troller at 50 psi above the line pack 
pressure but not above 1100 psi. 

L. Check air pressure to controlle1 
and flow transmitter and set at 20 psi. 

M. Manually start thermocouple py- 
rometer units for the main line pumps 
and motors that are to be operated. 





AC-ME 
RECORDING 


specific gravity of gas. 


tuating. 





tating parts. 





pressure variations. 


Rugged construction requiring a minimum of 


maintenance. 


Can be equipped with automatic pressure con- 


trols. 


GRAVITOMETER 


For accurately recording the 


Indispensible where the spe- 
cific gravity of gas is fluc- 


Contains no complicated ro- 


Automatically compensated 
for atmospheric temperature and barometric 


Toggle switch on pyrometer case is to 
be used. 

The pump station is now ready for 
operation and can remain at this setup 
for as long as operator is at the station. 

N. Operator presses start button on 
main line unit that is to be used if pres- 
sure gauge on control desk indicates a 
suction pressure of 25 psi or more. 

Various devices may function to in- 
terrupt or prevent the starting sequence 
of the main line units. This equipment 
has been described. 

If the suction pressure at the suction 
flange of the pump being started is not 
above 25 psi, the main line motor will 
not start and the motor-operated suction 
valve for this unit will automatically 
return to the closed position at the 
termination of the normal sequence 
time. The suction valve for the unit will 
not open, initiating the starting se- 
quence, unless the reset push button. 
which is in the pump room at the unit, 
has been pressed subsequent to use of 
the stop push button. The temperature 
protective pyrometer units should not 
cause difficulty in the starting of the 
main line units, for critical temperatures 
are not to be present at this time. The 
pyrometer for a main line unit must be 
operating before’ starting is attempted. 
Temperature protective devices after a 
period of operation may indicate critical 
temperatures that will shut the unit 
down and sound the station alarm. Ex- 
cessive motor winding temperature will 
not shut the unit down but will show its 


indicating light and sound the station 


Pt Li 
alarm. The unit when shut down by any 
protective device will cause the pump 
unit suction and discharge valves to re- 
turn to their closed positions. 

During starting, the automatic vent- 
ing system causes the vent line to be 
opened at all times that the discharge 
valve is away from its fully opened posi- 
tion. 

Arrangements for simultaneous open- 
ing of take-off valves at a terminal and 
the starting of Hearne station should 
be made by dispatcher. The main line 
unit should never be in operation for 
more than a short time (probably two 
minutes) at the no-flow condition. If one 
unit in operation is not producing 
enough pressure to open the station 
check valve, this unit would then operate 
at the no-flow condition. The flow meter 
on the control desk shows the line flow 
in the station outbound line. When the 
unit or units are in operation, the dis- 
charge pressure controller setting may 
be gradually increased to the desired 
outbound line pressure or to a maximum 
of 1100 psi. The purpose in using the 
discharge pressure controller to apply 
gradually the output pressure of the 
pumps to the main line is to prevent the 
building up of pressure surges and to 
obtain a smoother pressure increase in 
the main line. 

Procedure for starting a unit with one 
unit in normal operation is the same as 
at Baytown station. To make a normal 
or emergency shutdown of units the pro- 
cedure followed also is the same as at 
Baytown. kk x 





Accurate Dew Point Tester 


Simple to operate. Dew points can be 
determined with an accuracy of 0.2F., 
even on high pressure gas transmission 
lines. Standard range is O to 500. P.S.I. 


COMPLETE LINE OF SCIENTIFIC LABORATORY EQUIPMENT 


Write for Catalog No. 30-A 











R.S. 
PLUMB BOB 
THERMOMETER 


Serves THREE pur- 
poses: To carry the 
tape down; to read 
temperature of the 
oil; to measure the 





water in bottom of 
the tank. Complete 
with thermometer, 
Range—20° to 120° 
F., 20° to 180° F., 
and 30° to 220° F. 


THE REFINERY SUPPLY CO. 


OWA ee C1, MES ia-1-3; 


Main Office and Plant 
pathy. Were) ¢h-¥. fel. y.\ 


—Houston Office Temporarily Discontinued 


& 
Ph. 4-8144,L.D. 581 
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LARGEST, MOST MODERN 
PRODUCTS PIPE LINE 


Selects 


UNIBOLT COUPLINGS 


to simplify and improve terminal 


manifolds 
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Pictured above is one of several new loading manifolds on a recently 
expanded and modernized pipe line products system which presents a : ; 
radical departure from conventional manifolding. Its unusual design a= 
has resulted in much favorable comment dve to the fact that it assures UNIBOLT 
positive segregation of products and provides maximum flexibility in the THE ONE BOLT COUPLING 
handling of tankage. = 
Note that this manifold makes use of Unibolt Couplings with blank- 
ing plugs instead of control valves on the products lines. The cross-overs 
are equipped with a half-coupling on each end and may be easily fitted 
to any mating half-coupling on any line. Tightening only two bolts effects 
a pressure-tight joint. Thus the chance of commingling of products that 
comes with valves, due to mechanical defects or fallure to close the 
valve gate completely, is entirely eliminated. 
if and when you set out to expand or modernize your products pipe 
line system, a Unibolt engineer will gladly consult with you on how 
Unibolt Couplings can improve the efficiency of your terminal manifolds. PIPE LINE COUPLINGS 
UNIBOLT Couplings are also widely used for scraper traps, gathering 
lines, gas line blow-downs, and strainer closures, and have numerous Manufactured by 
applications in drilling and producing hook-ups. See your Composite 


Catalog or write direct for literature. THORNHILL-CRAVER COMPANY 


HOUSTON, TEXAS 
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By D. K. STEPHENS, Superintendent, 


Panhandle Eastern Pipe Line Company 


Ferrers to twenty years ago when long 
distance transmission of natural gas by 
means of large diameter pipe lines was 
more or Jess in its infancy, the capacity 


of such lines was 
| EXCLUSIVE | greater than the de- 
mand for the prod- 
uct that they transported. Consequently. 
interruption in the flow of gas occasioned 
by necessary repairs, construction pur- 
poses. or for any other reason seldom 
caused inconvenience to consumers or 
loss of sales. During that period. it was 
a common practice to “shut-out” an eight 
or ten mile section of pipe line when it 
was necessary to change a broken valve. 
1» replace some defective pipe, or to in- 
stall new fittings. 
It was not long until the demand for 
natural gas began to tax the capacity of 


the original long distance, large diameter 


pipe lines, and even though the former 
capacity of many of the pipe line sys- 
tems has been doubled and in instances 
tripled, presently it is impossible to keep 
abreast of the demand for natural gas. 
Therefore, it became essential that shut- 
outs be avoided in order to conserve gas, 
to maintain sales, and to minimize inter- 
ruptions to consumers. The greatest fac- 
tor devised in reducing shut-outs to a 
minimum on natural gas pipe lines has 
been the development of the electric arc 
method of welding against pressure. 
This article will enumerate some of the 
methods ef welding against pressure 
that have been developed during the past 
decade and that are in use on the Pan- 
handle Eastern Pipe Line Company sys- 
tem. Welding against pressure is done 
only by welders who have had the benefit 
of training received from some of the 
older and more experienced welders who 
helped to devise many of the welding 
methods used by Panhandle Eastern. 


FIG. 1. “Pumpkin” over coupling or long sleeve. 
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@ Maintenance. Figs. 1 and 2 show the 
method of installing a split welding 
sleeve over a coupling, a long sleeve, or 
a circumferential weld. A shoe with 
curved base to fit the sleeve is placed on 
the top half of the sleeve, then a hy- 
draulie jack, having a yoke slipped over 
or welded to the top of the plunger, is 
set in this base. Next, the bottom half of 
the sleeve is placed in line under the top 
half. and then a chain is placed around 
the sleeve. over the yoke on the jack. 
and hooked snugly. A few pumps of the 
jack will snap both halves of the sleeve 
into place. Before welding is begun, a 
heavy safety clamp is bolted on the line 
at each end of the sleeve as close to the 
sleeve as possible without interferring 
with the welding operation. 

The safety clamps shown in Fig. 1 are 
used in all the methods shown in other 
figures where the welding is done di- 
rectly on a large diameter pipe line that 
is under pressure. The longitudinal 
welds are made first. then the end welds. 

Welding sleeves can be used to repair 
leaks in couplings. long sleeves, and pipe 
as well as to reinforce pipe at couplings 
or welds. If welding sleeves are used to 
repair a leak, a gasket is placed around 
the leak and the gas is vented by welding 
a collar of the proper size on the top 
half of the sleeve and a vent pipe is ex- 
tended from the collar to a point above 
the ditch. (See Fig. 4-A). The vented 
gas should be ignited at the top of the 
pipe vent before welding is begun. After 
the sleeve is welded, the vent is removed. 
a bullplug is screwed into the vent collar 
and welded. 


Sometimes the replacement of one or 
more joints of badly corroded pipe can 
be avoided by following the method il- 
lustrated in Fig. 3. This method or pro- 
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Transmission Pipe Lines, 





cedure consists of splitting pipe of the 
same size as, or Jarger than, the corroded 
sections and welding the split pipe over 
the corroded sections of line. If the 
halves are cut from the same size pipe. 
cach half should be cut from separate 
pieces of pipe. for they must be a little 
larger than half the diameter and spread 
in order to fit the outside diameter of the 
pipe that is to be covered. If such halves 
are cut from larger diameter pipe, the 
ends are swaged to the OD of the pipe 
that is to be covered. All longitudinal 
welds should be made first. Practically 
the same procedure is followed when 
half-soling a joint of pipe. 

Occasions arise when not only is it 
more convenient and economical, but it 
is necessary to use an emergency sleeve 
or a saddle in repairing a leak in the 
walls of a joint of pipe; however, such 
repairs are temporary only, and _per- 
manent repairs by one of the several 
methods shown in Fig. 4 are made as 
svon thereafter as is practicable. When 
the leak is very small. a small flat rubber 
vasket is used under the patch as shown 
at “A™ on Fig. 4. The method of clamp- 
ing the patch in place (hydraulic jack 
and chain described in Fig. 1) generally 
is sufficient to stop the leak and no vent 
is needed. 

Fig. 4—“B” shows a method of using 
a patch to cover several leaks, a badly 
pitted area, or both. The leaks are sur- 
rounded by a heavy rope-like gasket 
similar to a coupling rubber. a vent of 
sufficient size is welded on the plate 
within the area enclosed by the gasket. 
and the edges of the plat are cupped or 
turned down slightly so that as the patch 
is clamped in place the edges will be 
close enough all around for welding. A 
vent pipe should be used to carry the gas 


FIG. 2. Split welding sleeve over circumferential 


weld. (Same installation method as shown in Fig. 1). 
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Pipe Line 


out of the bell-hole and the vented gas 
hould be ignited before welding is 
begun. 

Fig. 4 “CC illustrates the method of 
placing a small patch over a single leak 
in which a rubber cone gasket is used 
ind can be made and installed in the 

:me manner as the patch at Fig. 
| ‘a 

Sometimes, it is not convenient at the 
time to move a welding machine to the 
location where a permanent repair must 
be made. In such instances a welding 
iddle, such as is shown at Fig. 4—“D,” 
is economical to use. In the installation 
of this saddle, the plate is flanged to 
take the U-bolts and is perforated above 
the flange. At a future date the upper 
edges of the perforations are welded to 
the pipe. the bolts are removed, and the 
flanges are cut off along the line of the 
ipper edges of the perforations. The re- 
maining steel plate is then welded all 
the way around. 

hig. 5 illustrates a method of repair- 

‘a leaking weld at a side gate. This 
epair is made by splitting a bullplug or 
wage nipple and fitting the two halves 
iround the tap nipple and against the 

iin line pipe. The longitudinal welds 
ire made first and then the ends are 
welded to the main line and tap nipple. 
respectively. The vent is then closed in 
the usual manner. The possibility of re- 
pairing such a leak by this method de- 
pends on the length of the nipple be- 
tween the weld and the side gate. If the 
nipple is too short. enough room is not 
ivailable for making the weld and the re- 


pair will have to be made as shown in 
Fig. 8, which will be described later, and 
a new side gate installed. 

@ Construction. The demand for more 
gas and the storage of steel pipe both 
during and since the last war has made 
it necessary for the natural gas pipe line 
companies to obtain additional capacity 
by increasing operating pressures. In- 
creased pressures often require a substi- 
tution of some of the valves originally in- 
stalled on the line with valves of higher 
GWP. Such was the case with Panhandle 
Eastern Pipe Line Company. A number 
of small valves from 2 in. to 6 in. had to 
be replaced. Because the valves were 
scattered along a thousand or more miles 
of main line and were on approximately 
70 different sections (a section is that 
part of the line between main line gate 
valves eight to ten miles apart), a shut- 
out and a blowdown of each section to re- 
place a gate would be exceedingly ex- 
pensive, cause a great deal of incon- 
venience to customers by curtailing the 
supply of gas. and would waste enor- 
mous quantities of gas. All this was 
avoided by using the methods shown in 
Figs. 6, 7, and 8. In Fig. 6 the lateral 
line was shut out between the tap gate 
and regulator or measuring station, gen- 
erally a matter of only a hundred feet or 
so. The lateral line was cut and the 
proper GWP valve was welded in the line 
a few feet downstream from the old tap 
gate. As the lateral line was packed or 
switched to another line before shut-out, 
there was no interruption in service dur- 
ing the period that the line was cut and 


FIG. 3. Pipe of various lengths, split 
and welded over weak sections of line. 
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Note: Use safety clamps when 
doing the welding 


FIG. 5. Repair to leaking side tap. 
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7 OVER SMALL LEAK 


RING GASKET 
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the new valve was welded in the line. 

After the installation of the new valve. 
the old tap valve was “bottled” while 
open. The “tank” used to bottle the valv+ 
was prefabricated as far as possible in 
the shop. This tank consists of two weld- 
ing heads of the size required (for a 2-in. 
valve we used 16-in. welding heads) and 
a piece of pipe of the same diameter and 
of sufficient length so that the tank will 
be large enough to encase the valve. The 
only welding required in the field was 
that of welding the bottom welding head 
to the top part of the tank, welding the 
tank to the lateral line on each side of 
the tap gate, and welding any required 
bracing. 

Before the tank was placed over the 
gate, the stuffingbox on the gate was 
loosened to permit a slight leakage of 
gas. This leakage was disposed of during 
the welding by a vent in the top of the 
tank. After the welding was completed. 
the vent was closed in the usual manner. 
The leaking stuffingbox soon equalized 
the pressure within the tank with that of 
the main line. thus there was no chance 
that the higher operating pressure would 
rupture the valve within the “tank” or 
“bottle.” 

In some instances, it was found that 
the nipple between the tap gate and the 
main line was too short to bottle the 
gate as shown in Fig. 6, as there was not 
room to do the necessary welding be- 
tween the gate flange and the main line. 
In that case, a method similar to that 
shown in Fig. 8 was used, the only 
difference being that the lateral line ex- 


FIG. 4. Welded patches. 
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End View 


== 
EDGES OF PLATE CUPPED _/ RUBBER CONE GASKET” ‘WELD 
TO FIT PIPE SNUGLY 


Note: Use safety clamps when doing the 
welding on all above jobs 


FIG. 6. Typical arrangement for bottling side tap gate valve. 
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JUNK PIPE BRACE ~ ~ Note: Valve to be opened before 


bottle is welded in place 
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THIS VALVE TO BE REPLACED 
BY HIGH PRESSURE VALVE—, 


A MAIN LINE PIPE 


VENT CLOSED WITH 
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FIG. 7. 
bottling 


SPLIT WELDING SLEEVES OVER 


COUPLING AND WELDS 
/ CASING CLOSER 


Side View 


FIG, 9. Installing casing over line in service 











Note: Valve to be open 
before welding ‘‘bottle 
in place. 














CONTINUOUS WELD AROUND 
BARREL AND PIPE 


ALTERNATE METHOD OF SUPPORT 
WHERE USE OF PIPE BRACE IS 
NOT PRACTICAL 


Typical arrangement for 
drip blow-off gate valve. 






LINEUP CLEAT TACKED TO 
BOTTOM HALF OF CASING. 


SPLIT CASING 








REMOVE SWEDGE AND 
(OPTIONAL) 


24” OR 22 
IINE PIPE 


WELDING SADDLE IN THIS 


16° WELDING CAP 
16” PIPE ——- 


16° X 24” OR 22” 
WELDING SADDLE ~' 


Yo VALVE 
BEFORE BOTTLING 2° VALVE 


POSITION WHILE WELDING 


10” PIPE TO 26” PIPE 


at new highway or new railroad crossing. 


tended out through the top of the welding 
head and was welded to the head. Also. 
if it was necessary to cut off the yoke or 
~tem to reduce the size of the tank. the 
valve was opened first and the stem pin- 
ned in that position before cutting it off. 
This was done to prevent the valve disk 
from dropping to a closed position at 
any future date and thereby shutting off 
the lateral line. 

Fig. 7 illustrates the method of bot- 
tling a valve on a drip. Approximately 
the same procedure is used as in bot- 
tling the side tap gate. 

Fig. 8 shows how any side tap valve. 
no longer needed. was made safe for 
higher working pressures. These valves 
were bottled in a closed position, but the 


stuffingbox was loosened to permit equal- 
izing of pressure within the bottle as in 
the other two cases. 

Quite frequently, on account of im- 
provements made in second class roads 
or because of the construction of new 
highways or railroad crossings, it be- 
comes necessary to encase a line that is 
in service. Fig. 9 shows a method Pan- 
handle Eastern Pipe Line Company has 
used a number of times in performing 
this type of job without the necessity of 
a shut-out. All couplings, sleeves, and 
circumferential welds that will be in the 
cased part of the line are covered with 
split welding sleeves. Pipe casing of a 
diameter that will go over the largest 
diameter sleeve is then split and a cleat 








Production heavy in five states 


The bulk of the world’s oil produced to date has been supplied by five 
states: Texas, California, Oklahoma, Louisiana and Kansas. These states 
are shown to have produced 51.8 per cent of all the oil produced by the 
entire world since the first commercial well was drilled in Rumania in 1857. 
Texas has produced to date nearly as much oil as all of Europe, Russia, 
the Middle East and the Far East. California has produced as much as all 
of the Western Hemisphere outside of the United States. Oklahoma has 
produced as much as Russia, and Louisiana's oil production has equaled 
cumulative production of the entire Far East.—The Petroleum Data Book. 
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FIG. 10. Installing side gate. 


approximately 14 in. by 2 in. is tack- 
welded to each inside edge of the bottom 
half of the casing. The cleats extend to 
within 4 or 5 in. of the casing end. The 
two halves are centered over the pipe 
and welded, after which standard type 
of end closers are used to seal the ends 
and a vent pipe is extended to the fence 
line in the usual manner. 

The installation of side gates on lines 
in operation without a shut-out or re- 
duction in pressure is common practice. 
Panhandle Eastern has made such taps 
of all sizes up to 12 in. Fig. 10 shows the 
installation of a 10-in. valve designed 
with one welding end and one flanged 
end. The nipple is welded on to the gate 
in the shop. A welding saddle is slipped 
over the nipple before the nipple and 
gate is blocked in place. The nipple is 
welded to the line, then the welding 
saddle is moved into place and is welded 
to the line and the nipple. The next step 
is to bolt in air-operated tapping ma- 
chine to the gate flange, the gate is 
opened, and the tap is made. About 6 o1 
8 minutes are required to make the tap. 
The bit is then withdrawn far enough to 
clear the gate valve disk, gate is closed, 
and pressure released between the gate 
disk and tapping machine head before 
unflanging the tapping machine. 

The power-driven machine is used on 
taps from 2 in. to 12 in. A hand-operated 
machine is used for taps smaller than 


2 in. Kk 


145 


























Vii r | 


448: af q b.. af bes 





= oa aie Ba 


i ee Pie ee: ~ 





ty Oe 


Riechamicks 


4y Kiitsburgh Des Moines 


In the design and construction of Pipe Line Bridges, 
Storage Tanks and Compressor Stations, Pittsburgh-Des 
Moines Steel Company's service to the natural gas and 
petroleum industries is completely dependable. 
Experienced field engineers, two modern plants for the 
fabrication of structural steel and tanks, and the retained 
services of consulting Pipe Line Bridge engineers combine 
with a construction organization highly qualified and 
experienced in the construction of all types of ‘‘pneumatic’’ 
and ‘“‘open type’ bridge foundations; pile driving; steel, 
cable, and tank erection. Your inquiries are invited. 
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PITTSBURGH - DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 


MEUURRGH. ww. ee 3404 Neville Island SS ew ke 903 Tuttle Street 
NEW YORK..............Room 983, 270 Broadway DRE . eee cass 1207 Praetorian Building 
GHIGAGO.......... 1208 First National Bank Building Ns 6 ns ss wc cas « 512 First Avenue, South 


SANTA CLARA, CAL................. 609 Alviso Road 
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Typical radio tower for fixed station 
that works with mobile units. Heights 
may vary from 100 to 300 ft. The an- 
tenna, like those required for most FM 
installations, is only a few feet in length 
and is installed on top of the tower. 


PDevenpasre service is probably the 
slogan of every pipe line company op- 
erating in these United States, whether 
the commodity be oil, gas, or petroleum 

products. In fact, 
| EXCLUSIVE | the American way 

of life is so depend- 
ent on those products in this modern 
fast-moving age that every effort must 
be directed toward a continuous flow of 
the products handled. 

The commodities handled through 
such pipe lines are essential] in the lives 
of more than one-half of the United 
States population. Interruption in much 
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of this service constitutes a danger to 
life and property. In industry there are 
millions of applications of gas and oil in 
industrial processes. 

The danger from an interruption in 
service to these installations is the loss 
of work in progress, worth hundreds of 
thousands of dollars, and the complete 
shutdown of a plant with the resultant 
loss of pay to employes. 

In event of war, the national effort 
would be seriously hampered if there 
were any major interruption in service 
at any time. 

Oil and gas companies have taken and 
are taking advantage of every facility 
to make their operation safer and more 
dependable. 

Communication is vital to proper op- 
erations. All existing forms of communi- 
cation are presently being used. 

Two-way mobile radio is the fastest. 
most dependable, and best adapted 
means of communication to insure pre- 
vention of emergencies, to effect speedy 
repairs, to safeguard the public, and to 
conduct pipe line operations. 

An important forward step in depend- 
able assurance has been made by a num- 
ber of pipe line companies. Two-way 
radio service, which augments their ex- 
isting communication systems of tele- 
phone and telegraph, has been installed 
to provide essential contacts between im- 
portant control points and field oper- 
ators, so essential in maintaining an un- 
interrupted service. 

Radio offers the only practical means 
of maintaining communications with 
field forces on wheels or aboard ship. 

In view of the fact that so many gas 
utility and petroleum operators will be 
interested in radio in the near future, I 
believe certain reference data will be 
helpful. 

The radio spectrum is commonly con- 
sidered to have a lower limit of 30,000 
cycles (30 kilocycles) and an upper 
limit at the present state of development 
of 30,000,000,000 cycles (30,000 mega- 
cycles). 


Desig- Spectrum 

Band nation Frequency (ke space (ke) 
Low LF 30-300 270 
Medium MF 300-3,000 2,700 
High HF 3,000-30,000 27,000 
Very high VHF 30,000-300,000 270,000 
Ultra high UHF 300,000-3,000,000 2,700,000 


Super high... SHF 


Note that the spectrum space, which 
is a rough measure of the number of 
stations that can be accommodated, oc- 


MOBILE RADIO 


By WARREN T. BULLA, Superintendent, Communications and 


Dispatching, Natural Gas Pipeline Company of America 





Pipe Lino 


P 615.36 


cupied by each band is ten times that of 
the next lower band. 

In dealing with frequency allocation 
problems, two major factors must be 
considered : 

(a) The type of intelligence to be 

transmitted. 

(b) How the transmitted wave acts 

along its path of travel. 

The first consider- 
ation bears directly 
on frequency allo- 
cation problems be- 
cause this factor de- 
termines the width 
of the piece of spec- 
trum space required 
by each type of 
transmitter. A trans- 
mitter is essentially 
an a-c generator, 
which is adjusted to 
operate on a single 
frequency called the “carrier frequency.” 
Normally this single carrier frequency 
does not transmit intelligence. For it 
to do so, it must either be turned on and 
off according to a prearranged code 
(telegraphy), or other frequencies must 
be combined with it, (telephony, broad- 
casting, etc.). These latter have the ef- 
fect of widening the carrier frequency 
until the combination occupies a band 
of frequencies extending up and down 
from the basic carrier frequency. This 
combination is commonly called a “chan- 
nel” and its width, although partially 
dependent upon the carrier frequency, 
is roughly proportional to the quantity 
of information that must be transmitted 
at one time. For example, a telegraph 
channel can be quite narrow, say 1 kilo- 
cycle wide; a voice channel needs to be 
wider, about 5 kilocycles under an AM 
(amplitude modulated ) system or 40 kilo- 
cycles under an FM (frequency modu- 
lated) system; a program (music) chan- 
nel needs to be several times wider than 
a voice channel, roughly 10 kilocycles 
under AM and 200 kilocycles under FM; 
a television channel, which includes both 
picture and sound, requires a channel 
at least 6000 kilocycles wide. 

It is obvious from this that “channel” 
is a very flexible term, the variations in 
which must be recognized when com- 
paring different services. One television 
channel, for instance, occupies the same 
spectrum space as do 150 FM voice 
channels as used by the mobile services. 

As a result of fundamental and uncon- 
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‘OR YOUR 
PIPE LINE 
Mud Ee 


DEPENDABLE ° ECONOMICAL ° FLEXIBLE 


Pipe line power must be dependable... mini- 
mum maintenance, steady performance. Pipe 
line power must be flexible ... meet chang- 
ing requirements. Pipe line power must be 
economical ... keep down oil transportation 
costs. The answer to all pipe line power 
“musts” is UTILITY ELECTRIC POWER. 


Call in the man with the power know-how . me 
the Power Engineer of your nearest UTILITY 
ELECTRIC POWER COMPANY. He will 
furnish the facts and figures on power prob- 


lems—at no cost or obligation to you. 


Box 1498, Oklahoma City, Oklahoma 
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lransmitter, receiver, and speaker 
cabinet for fixed or central station. 


rollable characteristics, frequencies be- 
low 30 megacycles are generally used 
for long range transmissions and chan- 
els in this range are internationally 
ulated, whereas frequencies above 
00 megacycles are used for all applica- 
where line-of-sight, point-to-point 
transmissions are required. Channels in 
this range are generally available for 
location by national governments with- 
it regard to international coordination. 
lhe remaining block of frequencies be- 
ween 30 and 300 megacycles is, there- 
fore, the only portion of the spectrum 
that is useful for short range applica- 
tions where line-of-sight conditions do 
ot prevail. Practically all mobile sys- 
ms utilize channels in this range and 
he block is presently allocated as fol- 


123.5 me 46) per cent 
Qs 36 per cent 
rboile 21.5 8 per cent 
14 5 per cent 
13 5 per cent 
Potal 270) mk 100 per cent 
1.5 me allocated to the fixe 1 and mobile services, 
itilities, (gas, electric, water and steam) have 
ted 1.4 me or 6.5 per cent (0.5 per cent of the 
tal) and this is on a shared basis with petroleum 
ndustries 
4 illocatld to “Power, petroleum, ete.” is 
f ] ws 
the 33 me block 0.24 me 
lsin the 75 me block 0.44 me 
nthe 75 me block 0.24 me 
els in the 153 me block 0.18 me 
n the 158 me block 0.30 me 
1. 40 me 


lt will be noted that more than half 
the channels are between 30 and 40 
negacycles where the wave character- 
ties are such that considerable long 


Complete equipment for a mobile 
radio set ready for installation. 





range “skip” interference takes place. 
The characteristics of the 75 me and 150 
me bands are much superior in this re- 
spect, but this advantage is secure at 
the sacrifice of a noticeable reduction in 
range of coverage, for waves of the 
higher frequencies do not bend down 
into valleys or fill in behind hills as 
satisfactorily as do those of the lower 
frequency bands. 

To meet varying conditions of terrain 
and coverage requirements. to minimize 
the undesirable effects of “skip” inter- 
ference, and to permit the repetitive use 
of frequencies at comparatively close 
geographic separation, it is important 
that channels in adequate number be 
available in both the low and the high 
regions of the 30-300 mc band. 

As radio waves may be international 
in their range, their use must be subject 
to international regulation in the form 
of treaties wherein the radio spectrum 
is divided into blocks of frequencies as- 
signable to the various government and 
non-government services. The United 
States delegates to these conferences 
come under the jurisdiction of the State 
Department. The current agreement was 
developed at the Cairo Conference of 


. 1938, and will be superseded sometime 


in 1949 by one developed this year at 
the Atlantic City Conference. 

As a result of the “Communications 
Act of 1934” (Sec. 1) creates a Federal 
Communications Commission to perform, 
from time to time, certain tasks: 

(a) Classify radio stations; 

(b) Prescribe the nature of the serv- 
ice to be rendered by each class of li- 
censed stations and each station within 
any class; 

(c) Assign bands of frequencies to 
the various classes of stations and as- 
sign frequencies for each individual sta- 
tion and determine the power which each 
station shall use and the time during 
which it may operate; 

(d) Determine the location of classes 
of stations or individual stations; 

(e) Regulate the kind of apparatus 
to be used; 

(f) Make such regulations—as it may 
deem necessary to prevent interference 
between stations—; Provided, however. 
that changes in the frequencies,—shall 
not be made without the consent of the 


- 


station licensee unless, after a public 
hearing. the Commission shall determine 
that such changes will promote public 
convenience or interest or will serve pub. 
lic necessity-—ete. 

The Federal Communications Commis. 
sion is composed of seven commissioners 
appointed by the president. one of whom 
is designated as chairman. 

The commission at present is com. 
posed of the following members: 

1. Wayne Coy, chairman 

2. Paul A. Walker 

3. Clifford J. Durr 

4. Rosel H. Hyde 

5. Edward M. Webster 

6. Robert F. Jones 

7. George F. Sterling 
The Public Safety and Special Sery- 
ices (under which Power Utility and Pe- 
troleum Service is classified) is headed 
by Glen Nielson. The Frequency Service 

‘Allocation Division operates under the 
direction of A. L. McIntosh, Chief, who 
is assisted by L. DeLaFleur. 

In November, 1942, J. L. Fly, then 
chairman of the FCC, suggested that 
the radio industry set up an organization 
which might effectively aid the commi-- 
sion in resolving the problems of fre- 
quency allocations and system standards 
which would face it at the end of the 
war. 

As a result the Radio Technical Plan- 
ning Board (RTPB) was established. 
The RTPB comprises 13 panels and 
numerous committees, 68 in all. Pane! 
13 represents the Mobile and Emer- 
gency Services. The panel is composed 
of nine committees, C4, which is powe1 
utilities and C9, which is the petro- 
leum industry. 

Committee 4 and Committee 9 made 
a nation-wide survey of postwar require- 
ments. Based upon these surveys well 
developed estimates of the channel re- 
quirements of the power utilities and pe- 
troleum industry were made and plan- 
made to coordinate those needs with 
those of the other services represented 
on Panel 13. It was evident at an early 
stage that no compromise solution would 
be reached for the reason that the de- 
mands for channels far exceeded the 
total supply. 

Following this inevitable failure by 
RTPB. voluminous testimony and data 


Radio microphone and control panel are 
easily accessible to operator of vehicle. 
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for maximum corrosion 


protection underground... 


\Aagnesiu 





If vou have an underground corrosion problem —protecting 
huried storage tanks or underground piping. for example— 
you'll find that Magnesium Anodes are the effective—the 
efficient answer. They are being used in an ever increasing 
number of commercial installations. That's because they 
have proved their ability to reduce corrosion to a minimum 
in a wide variety of applications. 


Take a look at some of the important advantages of Mag- 
nesium Anodes listed here, and you'll see why they give you 
maximum protection at lowest cost. High anode voltage. 
for example, means stored electrical energy is always readily 
available. Freedom from polarization effects permits con- 
tinued production of electrical current without interference 
by corrosion products. These advantages explain the 
superiority of Magnesium Anodes. And they explain why 
they're so widely used today. Better investigate Magnesium 
(nodes for your own installation. Get the facts—write to 
Dow. 


Visit the Dow booth at the N.A.C.E. Convention 
Hotel Jefferson, St. Louis, Mo., April 5. 6. 7. 8. 


MAGNESIUM DIVISION 


THE DOW CHEMICAL COMPANY e¢ MIDLAND, MICHIGAN 
New York Boston « Philadelphia » Washington « Cleveland « Detroit « Chicago 
Tulsa « St. Lévis + Houston ¢ Sanfrancisco * Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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mM anodes 


Why Magnesium Anodes Give You 
More Protection at Less Cost 


1—External power source unnecessary. 
2—Equipment maintenance eliminated. 
3—Distributed anode system more efficient. 
4—Minimum effect on nearby structures. 
5—High anode voltage. 

6—Large electrical storage capacity. 
7—Freedom from polarization. 

8—Easily and economically installed. 





DOW 


. CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 
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lransmitting and receiving 
antenna used with mobile 
radio on a 30-410 Me. system. 


been presented by C+ and C9 in 
ipport of their position. Publie hear- 
have been held and some of the 
mmission’s decisions have been an- 
uunced. 
lo administer the many problems in- 
lved in coordinating local frequency 
ignments both between users within 
e utility service and with those of pe- 
roleum and other services, Committee 4 
ponsored the formation of ten regional 


oups, 


In sponsoring the formation of such 
vional coordination groups. C4 of the 
RTPB Panel 13 unequivocally assumes 
dual responsibility. First. it agrees to 
eflermine and pursue such national pol- 
as may be necessary to insure uni- 
rmity of action within the power utility 
up and unity of purpose in negotia- 
~ with other service groups and with 
nical or regulatory bodies. Second. 
interest of developing a workable 
nal frequency assignment pattern. 
lgrees to act as a coordinating me- 
m between regional groups. 
\s all frequencies available to power 
lities are also available to petroleum 
hipe line operators, it is highly desirable 
| potential as well as present licenses 
both industry groups be included in 
egional coordination organization. 
regional plan constitutes a basic 
tern for use as a guide in selecting 
most suitable frequency or frequen- 
for any mobile radio system that is 
operate on one or more of the 31 fre- 
juencies between 30 and 300 me pres- 
ntly allocated for use by power utilities, 
‘etroleum pipe line operators. and other 
idustries requiring similar radio serv- 


During the three-year period just end- 
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Antenna and special sup- 
port as used with a pick-up. 


ed, the use of radio by the power utilities 
grew at a very rapid rate. In reund fig- 
ures the story is as follows: 


Date Permittees Transmitters 
September, 1944 5d S50) 
May, 1945 120 1.800 
May, 1946 240 5.000 
May, 1947 310 8.400 
December, 1947. . 415 13,000 


Thus FM (frequency modulation ) 
continues to demonstrate its value to 
industry, because most new installations 
are FM. Operating in the higher fre- 
quencies of the radio spectrum, FM is 
noted for its tonal quality and offers 
comparative freedom from static and 
other interference. 

That portion of the frequency spec- 
trum 30-300 me in which the present 31 
channels now assigned to power-petro- 
leum is as follows: 

Present—33.18. 22. 26. 30. 34 and 
Doio0. 

37.46. 50. 54, 58. 62. 66. 70. 74. 78. 82 
and 37.86, 

75.42, 46 and 75.50. 

75.54. 58. 62 and 75.60. 

153.59. 65 and 153.71. 

158.01, 07. 13. 19 and 158.25. 


In addition to these there are some of 
the old special emergency frequencies 
and provisional and experimental fre- 
quencies available upon proper showing 
and in which a number of utilities and 
pipe line companies have transmitters 
in service. 

\ number of radio manufacturers are 
presently manufacturing transmitting 
and receiving apparatus. particularly 
suitable for the service requirements of 
power utility and petroleum companies. 
Modification and improvement in pres- 
ent designs will come about as the usage 
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Mobile radio installations showing 
transmitter and receiver in truck. 


spreads, so that manutacturers know 
more about the job to be done. 

I doubt the necessity of pointing out 
the many applications and benefits of 
mobile radio, all that is necessary is to 
consider the mobile crews and personnel 
and to calculate the advantages of being 
able to contact them immediately when 
their transportation equipment is within 
range of a transmitter station or another 
radio equipped mobile unit: the possi- 
bility of dispatching repair crews te 
augment or restore facilities that have 
failed: and service in relation to preser- 
vation of life and property in emergency 
conditions. 

It is hoped that if the demand for 
radio service is sufficiently great manu- 
facturers can produce this equipment in 
quantity and lower equipment costs can 
he expected, 

Presently estimated costs for installa- 
tions will approximate as follows: 

Pack sets ‘Walkie-Talkie type 
Mobile units 


Portable units 
Fixed stations 


$ 20 to $400 each 
$ 500 to $750 each 
$ 300 to $1,000 each 
$1000 to $10,000 each 


There are a number of service com- 
panies being established for the mainte- 
nance and servicing of radio systems. 
thus eliminating the need for the user 
lo set up a service department for this 
work, although many utilities and pipe 
line companies already have a communi- 
cation service department that can read- 
ily adapt itself to look after such installa- 
tions. 

Prospective users would benefit by 
contacting the Regional Coordinating 
Group in their area and procuring a copy 
of the rules covering their service from 
the FCC, from both of whom much in- 
formation and assistance will be derived. 

xKk* 
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cleaner for oil! 


Of all the places you find Bearings in the oil industry, 
this W-K-M Traveling Type Pipe Line Cleaning Machine is 
one of the most unusual. This machine travels along the 
pipe line under its own power. Its rotating heads—contain- 
ing cutter wheels, wire brushes, and other cleaning elements 
—thoroughly clean and descale both new and old paint, pre- 
paratory to the application of priming paint, hot coating 
and wrapping material. Its Bearings give the same 
smooth, continuous, and economical performance that led 
to the widespread use of Bearings on compressors, 
countershafts, crown blocks, draw works, drilling rigs, etc. 
No matter what kind of job you have for a bearing, remember 
this: puts the right bearing in the right place. 6410 


5 =S * INDUSTRIES, INC., PHILADELPHIA 32, PA. y 
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Corrosion prevention begins with construction 


By WM. E. HUDDLESTON, Consulting Engineer 


Bans and specifications for the laying 
of a new pipe line should include pro- 
visions for systematic insulation of the 
line during construction, The insulating 

procedures may be 
| EXCLUSIVE. carried out at nomi- 

nal cost, and very 
ood economy will be effected through 
the reduction of initial corrosion tend- 
encies on the completed line and 
through more effective and lower cost 
cathodic protection that may be installed 
a few months after completion of the 
pipe line. 

Rigid coating specifications are gen- 
erally observed throughout the construc- 
tion of a new pipe line, a practice that is 
almost universally accepted by pipe line 
operators. With the small amount of ad- 
ditional planning needed to provide for 
insulating during construction and _ in- 
stalling cathodic protection at a later 
date, the pipe line may be maintained 
entirely free from external corrosion and 
it exceedingly low cost. 

@ Plans for insulating. The insulating 
yrocedures outlined in this article apply 
to the general run of transmission pipe 
lines. Certain exceptions require special 
consideration as, for example. in the case 
of pipe lines that are to be laid in areas 
in which electrolysis is a factor. In gen- 
ral. however, the new pipe line should 
be insulated according to the following 
plan 


|) Insulate the extreme ends of the 
new pipe line. This will prevent electri- 
cal contact with all dissimilar structures 
such as yard piping, manifolds, foreign 
pipe lines, gathering lines, wells, storage 
tank bottoms, ete. Otherwise, scattered 
pipe line corrosion will immediately be- 
come active due to the galvanic potential 





The Author 


Wm. E. Huddleston, pipe line corrosion 
onsultant, has had 16 years of pipe line 
experience, 12 
years of which 
have been devot- 
ed entirely to the 
prevention of ex- 
ternal corrosion. 
He was graduated 
from the Univer- 
sity of Nebraska 
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cal engineering. 
*<s: During the last 
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supervised the installation of cathodic pro- 
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pipe lines. His firm is Huddleston Engi- 
neering Company, Bartlesville, Oklahoma. 
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FIG. 1. Occurrence of scattered corrosion along a new pipe line because of interac- 
tion between two connecting dissimilar structures. The main gate valves should be 
insulated, or insulating flanges should be installed to prevent this type of corrosion. 
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FIG. 2. Corrosion setup on a new pipe line because of interaction with bare or 
uninsulated casing. The casing should be coated or insulated from the pipe line. 
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FIG. 3. Excessive corrosion on a new pipe line caused by interaction 
with a dissimilar line in contact with a common overhead support. 
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FIG. 4. Illustration of the man- 
ner in which a cathodic unit may 
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that will prevail between the new pipe 
and the oxidized surfaces of the older 
piping. (See Fig. 1.) 

(2) Insulate or coat all casings. This 
will eliminate the formation of multiple 
corrosion cells over portions of the com- 
pleted pipe line, as illustrated in Fig. 2. 

(3) Insulate the new pipe line at 

common overhead crossings or at any 
other locations at which the line may 
contact other pipe lines. Fig. 3 shows the 
manner in which a new pipe line may be 
subjected to severe corrosion attack be- 
cause of the contact establishd with an- 
other pipe line on a common overhead 
~upporting structure. In this illustration 
a large corrosion cell is established 
whereby two pipe lines function as the 
two active electrodes, with the result that 
the new pipe line will corrode in widely 
~cattered areas and at moderate to ex- 
cessive rates. Many pipe line leak re- 
pairs can be avoided under these con- 
ditions by insulating properly. 
@ Avoiding interference. [n addition 
to preventing excessive local corrosion. 
the insulation of a new pipe line will 
oppose the inception of interference cur- 
rents. This will eliminate a substantial 
amount of bonding that otherwise would 
be required when the line crosses for- 
eign carriers that are operating under 
cathodic protection, and it will facilitate 
more economical and more effective. re- 
sults when cathodic protection is late: 
installed on the line. 

Fig. 4 illustrates the manner in which 
a cathodic unit may fail to suppress an 
interference current component on an 
uninsulated pipe line, although the pro- 
tective unit may have been over-designed 
in an attempt to preclude these sources 
of corrosion trouble. 

@ Insulating by coating casings. In 
event that it is considered desirable to 
insulate at casings by simply coating the 
casings before they are pulled into thei: 
permanent positions under highway. 
railroad, and other important crossings, 
it is suggested that a single application 
of coating be applied. It is not usually 
thought necessary to have an eminent- 
ly good coating job for this particula: 
type of service. and, accordingly, hand 
cleaning and coating casings of average 
length is considered acceptable practice. 
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@ In 9 compressor stations along the Panhandle 
Eastern Pipe Line, Clark “Big Angles” are perform- 
ing gas booster service. Thirteen of these powerful 
1,600 B.H.P. engine-compressor units supply a total 
of 20,800 B.H.P. to the line. 

Six of the 9 stations are illustrated here. Others 


not shown are at Tuscola, IIl., Olpe, Kansas and 





Greensburg, Kansas. Clark “Big Angles” are 


highly favored everywhere for pipe line service. 
In addition to their dependability and economy of 


space, they are particularly notable for the accessi- 
bility of all parts for easy maintenance. 

Furnished in 5, 6, 8 and 10-cylinder sizes, 1,000 
to 2,000 B.H.P. Write for descriptive Bulletin 
“RA tT”. 


CLARK BROS. CO., INC. © OLEAN, NEW YORK 


BIRMINGHAM, ALA. + BOSTON + CHICAGO « DETROIT © HOUSTON «© LOS ANGELES »* NEW YORK © SALT 


LAKE CITY + TULSA + WASHINGTON «© LONDON 


BUCHAREST, RUMANIA © CARACAS, VENEZUELA 
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Industry beats the oil shortage 


The petroleum industry took care of the fuel shortages this winter, Claude 
V. Barrow, oil editor of The Daily Oklahoman, told the Oklahoma Utilities 
Association at its annual meeting. 

‘The petroleum industry buckled down and took care of the situation 

.. just as it always has and always will if permitted to operate as a free 
enterprise,'’ he said. 

A number of writers have commented on the extraordinary job performed 
by the industry in one of the worst winters on record. Although large short- 
ages were predicted, they point out, actually supply almost met the greatest 
demand of fuel oil in history. With only slightly better facilities, the short- 
age propaganda would have fallen completely flat. 

Keith Fanshier, Chicago Journal of Commerce, warns, however, that the 
industry faces a new problem of adequate gasoline supply and distribu- 
tion to power the largest motor vehicle registration in history. 











PROTECT YOUR COATED PIPE LINE 
IN RIGHT-OF-WAY CASINGS 


Williamson Pipe Line 
Casing Insulator“ 


This device—simple, rugged, eco- 
nomical — supports and guides the 
leading end of coated line pipe into 
the right-of-way casing under rail- 
roads and highways. 

Additional Casing insulators, 
clamped around the pipe every 20 to 
30 feet, serve three purposes: 

I—To protect the pipe coating. 

2—To act as pipe skids, facilitating 

installation. 

3—To separate pipe and casing, as- 

suring permanent insulation for 
cathodic protection. 


WmSEAL Style B-20 
CASING BUSHING“ 


Equipped with exclusive T-gasket for 
vositive water-tight seal and insulation of 
pipe from steel flanges, this improved ‘'cas- 
ig sleeve’’ is designed for easy installation 
t each end of pipe-line casing under right- 
t-way crossings. 

WmSEAL Casing Bushings are readily in- 
stalled because they offer: 

* Large center hole for loose fit around 
coated pipe. 

e Generous clearance inside of casing before 
bolts are tightened. 

* Quick opened after removal of only one 
bolt, for closing around installed pipe 
ine 

WmSEAL Casing Bushings are widely 

sed as wall sleeves for valve boxes, mani- 
folds, etc 


Patents Pending 





1. D Williamson, Inc. 


TULSA 9, OKLAHOMA 





It is conceded that 100 per cent coverage 
will not be attained by hand coating even 
with reasonable effort and skill, and it is 
also conceded that a portion of the eoat- 
ing will be scraped off the casing as it is 
being pulled into place. With a reason- 
able amount of care, however. the coat- 
ing on at least 90 per cent of the casing 
area should be intact after the casing has 
heen pulled into position, and for all 
practical purposes this is considered 
adequate for this particular service. 

@ Insulating at casings with special 
insulators. [n many cases pipe lines can 
be insulated from the casings more 
economically by using casing insulators 
that are made exclusively for this pur- 
pose. If such insulators are used it is 
seldom necessary to coat the casings, 

Fig. 5 illustrates a type of insulator 
that serves as a guide to center the pipe 
as it is being pulled through the casing. 
thereby protecting the pipe coating. The 
required number of such insulators may 
be spaced along the pipe to support and 
center the pipe at proper intervals to 
prevent contact within the casing. This 
type of insulator is especially desirable 
for centering pipe in casings in which 
welding sleeves are used over the pipe 
welds within the casing. 

Another type of casing insulator is 

shown in Fig. 6. This device serves to 
seal the ends of the casing as well as to 
insulate the pipe from the casing. A full 
opening hinge permits easy installation, 
and provisions are made to allow fo: 
expansion and contraction of the pipe 
line. 
@ Insulating wells. [n certain cases it 
might be desirable to include gathering 
lines in the protective system with the 
transmission line. in which case it would 
be necessary to insulate the wells from 
the gathering lines. Regardless of the 
plan that is used for protecting the 
various lines, however, it is generally 
considered good practice to insulate all 
well structures from their connecting 
field lines. 

Well structures may be insulated by 
installing an insulating ring gasket in a 
high pressure flange. as shown in Fig. 
7. using the conventional method of in- 
sulating the flange bolts. Some gas pipe 
line operators make it a standard prac- 
tice to insulate the flanges on the wing 
gate in accordance with this plan, The 
insulating gasket shown in this drawing 
is designed for a very high compressive 
strength, and because of its insulating 
qualities. it affords protection against 
local galvanic corrosion at the joint. 
@ Conclusions. The complete insula- 
tion of pipe lines during construction 
affords the following advantages: (1) A 
-ubstantial amount of corrosion that 
would otherwise be set up along the pipe 
line due to galvanic action will be elim- 
inated; (2) the inception of stray cur- 
rents will be opposed. which will further 
reduce the corrosion tendency: (3) after 
having eliminated the above described 
sources of trouble, the pipe line may he 
maintained entirely free from external 
corrosion at very low cost, using a mod- 
erate amount of cathodic protection. 

xk * 
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Generator building is at left with exhaust silencers, air intake cleaners, and boiler stack. At right is 
compressor building with its line of exhaust silencers, air intake cleaners, and jacket water surge tanks. 





By HAROLD F. DAWE* and W. H. GOONTZ* 


B\ 1947 The Colorado Interstate Gas 
Company placed in operation an en- 
tirely new natural gas transmission line 
of 20 in. diam to supply natural gas to 
Denver, Colorado, 
) EXCLUSIVE. and to serve as a 
feeder line for addi- 

tional gas supply to northern Colorado 
and southern Wyoming cities. The line 
has an approximate length of 250 miles 
and transmits gas from the Kansas 
Hugoton field. 

lhe line has one compressor station 
near Lakin, Kansas, on U. S. Highway 
No. 50 installed in 1947, which boosted 
the natural field pressure sufficiently to 
supply 100,000,000 cu ft a day through 
the pipe line. The compressor station 
has the latest and most modern prac- 
tices in compressor station design, and 
includes a solid adsorbent dehydration 
plant. The dehydration plant is designed 
to produce a dew point of approximately 
25 F in the gas entering the line. 
@ Compressors. Seven 1200-hp verti- 
cal angle type compressors are installed. 
These engines are each equipped with 
four 734 in. diam by 17 in, stroke com- 
pressor cylinders and are arranged with 
clearance pockets to compress gas with 
suction pressure varying from 220 to 
250 psi to a discharge pressure of 600 
to 900 psi. 

Representative of capacities is the fol- 
lowing: 


ion Discharge Unit 

sure pressure capacity, cfd 
220 900 13,400,000 
220 600 17,800,000 
250 900 14,800,000 


rns-Roger Manufacturing Company. 


162 


The machines are placed at 90 deg 
to the axis of the compressor building, 
which is 192 ft long by 34 ft wide of 
steel frame and covered with corru- 
gated asbestos-cement board. 


A soil investigation was made before 
any foundations were designed and it 
was determined from the borings that 
the sub-surface had an excellent load 
bearing quality. No difficulty was en- 
countered at any time and no special 
measures were necessary to stabilize 
foundations. The compressor station site 
is naturally well drained at all times. 
due to the gentle slope to the south. The 
compressors are installed on an 18-in. 
reinforced concrete mat, which serves 
to support the building walls and pro- 
vides a floor for the basement. The base- 
ment is deep enough to provide 7 ft 
clearance under all overhead pipes and 
is large enough to completely contain 
all water, fuel gas, and air lines, the oil 
reclaimers, and dirty oil tanks. An oper- 
ations entrance to the basement is pro- 
vided from the main floor about midway 
of the building, and two exits from the 
basement to the outside are provided. 
One end of the compressor building has 
been made of cinder blocks to allow for 
future expansion. 

Each engine has one heavy duty unin- 
sulated exhaust silencer and two air 
cleaners. The air cleaners and exhaust 
silencers are mounted on the air intake 
line in an unique arrangement that pro- 
vides an explosion head in the exhaust 
line at the muffler base. Expansion bel- 
lows are placed in the exhaust lines to 
reduce thrust on the engine exhaust 


manifolds. Each exhaust line is jacketed 
and an external stack provides air cir- 
culation to remove the heat from the 
building. The exhaust line jackets are 
insulated principally to reduce the 
drumming noise encountered in the ex- 
hausts. 


The main gas is carried in a 20-in. 
suction header pipe along one side of 
the compressor building and each en- 
gine is served with a 10-in. suction line 
with a large suction bottle at the cylin- 
ders. The compressor cylinders dis- 
charge into a large volume bottle 
mounted below the cylinders and acts 
through the leads to the individual cyl- 
inders by means of jacking screws to 
support the cylinders. The discharge 
volume bottle has a pulsation absorber 
designed into it and a 10-in. discharge 
line carries the compressed gas through 
a horizontal expansion bend into a 20-in. 
discharge header. The suction and dis- 
charge of each machine are arranged 
so that a bypass may be used to equalize 
the suction and discharge pressures. A 
vent is also provided to unload the gas 
from the engine. Safety relief valves are 
provided on the engine discharge. Vents 
and reliefs are manifolded onto a vent 
line and the line is carried to a stack 
well away from the compressor build- 
ing. An elevated walkway is placed on 
one side of the building so as to clear 
all lines and provide a convenient and 
safe way of getting to the suction and 
discharge block valves at each engine. 

The compressors have been laid out 
for future expansion and flexibility. The 
present station may be increased to a 
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Another Important Gas Compressor Station 
and Gas Dehydration Plant Completed .. . 


Stearns-Roger is proud of 
its part in bringing additional 
natural gas to Denver 


We engineered, designed, and completely constructed the | 
8400 HP Gas Compressor Station and Gas Dehydration Plant 
at Lakin, Kansas, for Colorado Interstate Gas Company. This | 
station brings 100,000,000 cu. ft. of natural gas daily into Den- 
ver. It is designed to discharge at 900 Ibs. per sq. in. into the 
main transmission line. 


The dehydration plant—solid dessicant type—de- 

presses the gas dewpoint, thus providing protec- 

tion against winter ground temperatures of the 
| Rocky Mountain region. 





The installation is protected from undue vibration 
and pulsation by Stearns-Roger Puls-D-Fiers. | 
Stearns-Roger Dust-D-Fiers completely clean the | 
inlet gas. 


Our service was one of UNDIVIDED RESPONSIBILITY: Design by our own 
engineers; Manufacture of special equipment in our own plant; Field Construc- 
tion by our own crews and facilities—a complete job from selected site to an 


Operating station. 


-Stearns- over 


THE STEARNS-ROGER M_F G. DENVER COLORADO 
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total of 24 engines utilizing the future 
planned layout. 


@ Gas cooling. All high pressure gas 
lines are carried above ground on con- 
crete piers. The 20-in. main discharge 
gas line runs to the cooling tower where 
the gas enters 14 atmospheric sections. 
[he sections are connected into seven 
parallel banks of tw6 sections each. The 
sections are designed to cool approxi- 
mately 100,000.000 cu ft a day from a 
inaximum temperature of 250 to 80 F. 
lhe cooled gas flows from the cooling 
tower through a gas scrubber and thence 
to the dry adsorbent towers of the dehy- 
dration plant. 


@ Cooling tower. The cooling tower 
is of the induced draft type with a 12- 
bay coil shed and two-cell towers. The 
two fans are driven by 40-hp two-speed 
motors and operate by manual control. 

Cooling water makeup is automatic- 
ally maintained and a recording meter 
enables control of the tower blowdown. 
\ system of cooling water treatment to 
control algae and seale has been estab- 
lished under supervision of a reputable 
water treating concern. 

lhe water supply is obtained from 
two 225 gpm water wells about 170 ft 
deep. The water obtained is good in all 
respects for cooling water in both tow- 
ers and jackets and with proper control 
is not expected to cause any difficulty. 
Cooling tower spray water is circulated 


by use of two vertical turbine pumps of 
2260 gpm capacity each and driven by 
50-hp motors, with a standby unit. A 
hoist is provided over the pumps to en- 


‘ able easy maintenance. Double sump 


screens are installed between tower basin 
and pump sump. 

@ Cooling water system. The cooling 
water setup incorporates two separate 
cooling water systems. Due to the fact 
that dry cooling is feasible in the local- 
ity, plus the desire to design as much 
cooling out of the cooling tower as 
possible, it was decided to cool the water 
supplying the power cylinders in a dry 
type cooler. This system is known as the 
“hot” jacket water system. 

The “hot” jacket water circulates 
through the compressor engine cylinder 
jackets and electric generator engine 
cylinder jackets in parallel and into the 
dry cooler. The entering water to the 
engines is desired to be 140 F and the 
circulation is designed to effect a 10 F 
rise under normal conditions. The dry 
cooler has been sized to cool the water 
under 90° ambient air from 154.5 F to 
144 F. Advantage is taken of the re- 
duced station load in warm weather to 
maintain adequate cooling on the oper- 
ating machines, 

The dry cooler has three 40-hp two- 
speed fans forcing air over the finned 
tubes containing the water. The fans 
are controlled by temperature switches 


lhe hot jacket water is cooled in a dry type aerial cooler. The view at the top shows 

the end walls of the unit are closed in and the steel overhead rolling doors are shut 

down. The fresh lube oil tank is in the foreground. Below is the compressor build- 
ing showing gas piping and elevated walkway. 











in ten steps from 137 F to 150 F and 
operate at fast, slow, or stop as deter- 
mined by the temperature. In cold 
weather with towers of this type, it ha: 
been found difficult to keep the tempera 
ture of the jacket water sufficiently hig) 
even with dead fans without cutting off 
coils and decreasing circulation. Unde: 
such conditions freezing often result- 
with damage to the coils. To overcome 
this, both ends of the dry cooler struc- 
ture were closed off and 12 overhead 
rolling steel doors were installed. Thes: 
doors can be completely closed down to 
cut off all natural draft and provide 
control not otherwise possible. In addi- 
tion, a large pneumatically controlled 
bypass valve is installed across the inlet 
and outlet headers to the cooler and is 
controlled by a recording temperature 
controller located in the compressor 
room. 

The hot jacket water is circulated to 
the compressors and generators through 
a 24-in. line by means of two operating 
horizontal centrifugal pumps driven by 
75-hp motors. One spare pump is pro- 
vided and future room is provided for a 
fourth pump. A low water pressure 
alarm horn and light is provided in both 
the generator room and compressor 
room to warn the operators. The wate: 
from the compressor jackets flows up- 
ward away from the engines into an 
overhead line that discharges into a 
10-ft diam by 20 ft high surge tank. Any 
collected air or gas is released at this 
point. The pumps take suction from 
the bottom of the tank. 

The second system used is termed the 
“cold” jacket water system and sup- 
plies 100 F water to the oil coolers. 
From the oil cooler the water flows in 
series through the compressor cylinder 
jackets where it attains a temperature 
of about 118 F. The water flows through 
into a 4 ft diam by 20 ft surge tank 
where any entrained gas or air is re- 
moved. The cold jacket water pumps. 
which take suction from the surge tank. 
are horizontal centrifugals driven by 
25-hp motors. There are two pumps 
provided, one as spare, with room for a 
future pump. These pumps discharge 
into six atmospheric sections connected 
into three parallel stacks of two sec- 
tions each, situated in the cooling tower. 
A pneumatically controlled bypass valve 
across the inlet and outlet headers is 
provided to control the temperature. 
This bypass valve is controlled by a 
temperature recorder controller in the 
compressor room, 

A 40.000 grain zeolite softener is in- 

stalled in the compressor room basement 
to treat all make-up water to either the 
hot or cold jacket water system. 
@ Electrical power system. Electric 
power is generated for the station power 
and light requirements by three 6-cyl- 
inder in line, 410-bhp, 450-rpm, 4-cycle 
gas engines driving 352 kva, 282 kw 
(0.8 PF), 480-volt, 3-phase, 60-cycle. 
450-rpm generators with belt driven 
74%4-kw top mounted exciters. 

The generators feed into a three gen- 
erator panel control board. The switch- 
hoard also includes two feeder panels 
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The Buckeye Model 51 Mainliner 


Mighty successor to the 
famous Model 48—can 
handle bigger than “the 
biggest” pipeline jobs— 
cuts ditch up to 50” wide, 
81/’ digging wheel depth 
—110 h.p. diesel power 
at 850 r.p.m.—32 tons 
of long-lived, irresistible 
digging power. Proving- 
ground tested improve- 
ments from stem to stern. 
The experience of two 
well-known equipment 
building organizations, 
Gar Wood and Buckeye, 
is apparent throughout. 
Ask for complete specifi- 
cations. 





The Buckeye Model 312 Pipeliner 


Successor to the popular, 
hard-working Model 12 
—Cuts ditch 16” to 30” 
wide (depending upon 
buckets) and to 6’ depth. 
Digging wheel supported 
by rugged tubular frame. 
67 h.p. diesel power at 
1600 r.p.m. Greater range, 
simplified controls, better 
balance. Built throughout 
for longer service, faster 
digging, cutting costs. 
Ask for complete specifi- 
cations. 





GAR WOOD INDUSTRIES, INC. 
Findlay Division 
FINDLAY OHIO 


Buckeye 


INDUSTRIES 
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Pipe Line 
and a swinging synchronizer panel. The 
switchboard is semi-enclosed and is fur- 
ther protected by an expanded metal 
guarded enclosure. A cable vault cov- 
ered by checkered floor plate is pro- 
vided at the rear of the switchboard for 
ease in making connections and main- 
tenance. 

Starters are provided at all except the 
largest motors. Where economy and efh- 
ciency are indicated, separate power 
control stations have been provided. All 
systems are underground in fiber duct 
or conduit and distribution is made 
through cable vaults. 

[he compressor and meter buildings 

are provided with explosion-proof elec- 
trical equipment for power and lights, 
all other buildings and equipment are 
conventional. Buildings are designed 
with a high illumination level and spe- 
cial attention has been given to adequate 
lighting for all outside equipment. Elec- 
trical energy for the large camp is pro- 
vided through a 480-volt underground 
system to the camp area where it is 
transformed and distributed. 
@ Fuel gas system. Fuel gas for the 
station is undehydrated gas and is 
taken from the suction side of the sta- 
tion on the station side of the gas scrub- 
bers. Fuel gas is metered through two 
6-in. metering runs in the meter build- 
ing. The gas is reduced from a maxi- 
mum of 400 psig to metering pressure 
of 25 psig through a double ported pilot 
operated regulator installed in each run. 
In order to avoid difficulty due to hy- 
drate formation, the fuel gas is passed 
through a finned tube heater prior to 
the regulators. The heater is supplied 
with jacket water off the hot system and 
use is made of the same water to heat 
the meter building through electric 
motor operated unit heaters. 

The compressor engines utilize the 
fuel gas at 25 psi and no individual 
engine regulators are used. The fuel gas 
header for the compressors is placed in 
the compressor room basement. The fuel 
gas for the generators and boiler is re- 
duced from 25 to 1 psi in a dual setting 
of balanced pressure regulators. The 
utility gas to the plant offices, buildings, 














Dehydration plant above shows inlet scrubber, contactor towers, and control house. 
All piping at unit is above ground. Dust scrubber installation below shows the two 
dust scrubbers, the structure holding the scrubber oil settling tanks and the equal- 
izing tank. The scrubber oil storage tank is at the right. 








Meter building has two 6-in. meter runs to handle all fuel gas. The building has exceptionally large windows. Two-cell cool- 
ing tower at right has spray water pumps, service hoist, and cold jacket water lines to atmospheric sections in tower. 
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NAVAS CO 


HAS MANY MONEY-SAVING CORRECTIVE MEASURES 


@ NATASCO has had many years of 
experience in protecting tankage against 

~ SOUR CRUDES—a complete line of products 
and contract service is available. 


SOUR CRUDE CORROSION 





@ NATASCO PLASTIC TANK CEMENT 
Seals at seams, eaves, around fittings. 


EVAPORATION LOSSES 





@ NATASCO PLASTIC TANK BOTTOM 
CEMENT 
Seals leaks and prevents corrosion. 





@ NATASCO INSIDE SHELL CEMENT 
Prevents corrosion in the vapor space. 


UNDER ROOF CORROSION 





Visit the Natasco booth 
at the National Associ- 
ation of Corrosion Engi- 


Whatever your tankage maintenance problem, it will pay you to check 
into it with NATASCO. Advisory service is yours for the asking. Get all 


the particulars on NATASCO contract service—many tank owners prefer neers’ Conference, Ho- 
to let the NATASCO APPLICATION CREW do the whole job. If you have tel Jefferson, St. Louis, 
a tank protection problem, get in touch with NATASCO, now. April 5, 6, 7, 8. 


“Keeps new tanks new—Makes old ones do” 


THE COMPANY 


POST OFFICE BOX 1318, TULSA 1, OKLAHOMA 





N 47-3 
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Pipe Sine 
ind to the camp is distributed at 25 psi 
pressure. The gas to the camp is 
odorized. 

Che emergency shutdown system pro- 
vided is unusual in a compressor sta- 
tion. In this system, a high level float 
witch is installed in the inlet gas stop 
tank. High level in this tank serves to 
unload the pressure from the diaphragm 
of a motor valve in the fuel line to the 
compressors, closing this valve. Simul- 
taneous with this a dump valve, con- 
trolled by the same level float valve, 
opens and releases all fuel gas to a stack 
remote from the plant. There are four 
emergency shutdown stations in the 
plant, one at the generator building. one 
it the compressor building, one at the 
inlet gas scrubbers, and one at the 
office. These stations function the same 
is the float valve. 

The dehydration plant fired heater 
ind all controls at the dehydration plant 
use dehydrated gas. 

@ Oil system. A complete fresh oil 
upply and purifying system is provided. 





Water well pump installations are housed and port- 
ible electric heaters are used to heat equipment. 


Below is high pressure gas discharge line to cooling 
towers. High pressure gas lines are above ground. 


A 10-ft by 20-ft horizontal tank holds 
the supply of fresh oil. Two small posi- 
tive displacement pumps take suction 
from this tank and discharge into a 
pressure tank in the generator building. 
This tank is provided with a pressure 
control switch to automatically start and 
stop the pumps, assuring a fresh oil 
supply under pressure at all times. Oil 
is supplied from this tank to dispenser 
sinks, one in the generator building and 
two in the compressor building. Fresh 
oil is metered through displacement 
meters at each dispenser allowing a con- 
stant check on the fresh oil consumed. 
Two oil reclaimers are installed in the 
compressor building. Each has a capac- 
ity of 500 gal each 22 hr. One reclaimer 
operates with five compressor engines, 
and one reclaimer handles two com- 
pressors and the three generator engines. 
Positive control over the oil being re- 
claimed from each engine is possible 
througlt the use of interlinked three-way 
valves that are so arranged that the oil 












being reclaimed is returned to the engin: 
being serviced. 

Two dirty oil tanks are provided; onc 
in each end of the compressor building 
to collect oil drained from an engine. A 
dirty oil pump handles drained oil from 
the generators to the dirty oil tanks. Th: 
oil reclaimers are arranged so that any 
oil in the dirty oil tanks may be purified 
and sent to reclaimed oil tanks, on 
in each end of compressor room. Re- 
claimed oil from these tanks is used 
entirely as makeup when available and 
they are piped to supply a second 
dispenser nozzle situated at the dis- 
penser sinks. This oil is not metered. 
Oil is drained from the piston red and 
packing gland drains to the dirty oil 
tanks where it is stored for future puri- 
fication. Gas from the packing gland 
vents is piped to a trap at each compres- 
sor engine where the gas is released and 
the oil collected. 

@ Dehydration plant. The debydra- 
tion plant operates at the station dis- 
charge pressure and the piping is ar- 


Heater for fuel gas installed in meter building and 
heated with hot jacket water is shown above. 


Electric switchboard, pictured below, has three 
generator control panels and two feeder panels. 
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We have also come a long way 


Teo we have modern equipment and 
efficient personnel. We are equipped to con- 
struct... reclaim . . . recondition pipe lines 


of any size or length...any place or any time. 


hay L. Smith & Son, Ine. 


Pipe Line Contractors 


Hazlett Building — Eldorado, Kansas 
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Top left, looking down on compressors shows large suction 
volume bottles installed immediately over the cylinders. 
Bottom left, interior view of compressor building. Top right, 
interior of generator building showing generators with top 


ranged so that the entire dehydration 
system may be bypassed without inter- 
rupting the main flow of gas. 

The plant is of the dry adsorbent type 
employing a granular desiccant. There 
are two towers used, 72 in. diam by 23 
ft 6 in. net shell length. Each tower 
holds about 23,000 lb of desiccant and 
is designed to be operated 8 hr on 
stream with a flow of approximately 
100,000,000 cu ft of gas a day at 900 psi 
and 80 F inlet gas temperature. Based 
upon such operation and flow of gas the 
plant produces a maximum dew point 
ot 25 F. 

\ direct-fired heater is used to heat 
gas for regeneration of the tower not 
on stream. The flow of regenerated gas 
is from the heater to the tower being 
regenerated thence to two regeneration 
gas cooling coils placed in a bay of the 
cooling tower. These are atmospheric 
sections having two passes connected in 
series. The cooled gas then passes into 
the water separator, where the water is 
removed, and into the majn gas stream 
to be sent on with the rest of the gas. 

The required amount of regeneration 
gas is proportioned from the main gas 
stream to the contactors by use of a 
proportional flow controller. 

A small steam-heated building houses 
the required flow and temperature con- 
trol instruments and the water separa- 
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tor. Flow lines from the control instru- 
ments on the regeneration gas system 
are steam traced to prevent freezing. 
The direct-fired heater is protected from 
low flow or tube failure through the use 
of a device in the heater stack that auto- 
matically shuts down the fuel to the 
heater and cuts the pilot on excess tem- 
perature. Pilot flame failure is also pro- 
tected by a fuel gas shutoff device that 
functions on pilot failure. In event the 
flow of fuel gas to the heater shuts off, 
the operating personnel are warned 
through a squawker horn. Arrangement 
of the plant is such that future contac- 
tors may be added to increase the ca- 
pacity of the plant when desired. 
Dehydrated gas from the plant flows 
into the main pipe line. About one- 
fourth mile downstream from this plant 
a check metering station is situated. The 
gas is metered through three 12-in. 
meter runs each with its flow meter and 
with a single temperature recorder to 
serve all runs. Operating in parallel 
with the meter run flow meters are three 
additional differential flow meters that 
transmit flow records electrically to the 
dispatchers office at the plant giving an 
office record without the necessity of the 
operator visiting the metering station. 
These meters are also arranged so that 
the record of flow may be transmitted 
via telephone line to the company’s main 





mounted exciters; cold jacket water pump in foreground. 
Bottom right, view of main suction and discharge headers 
and branch lines to compressors. Very light clamping is used 
as vibration has been largely designed out of the system. 


office in Colorado Springs, allowing the 
main dispatcher to check flows at all 
times. 

@ Communications systems. A com- 
plete telephone system has been in- 
stalled between all major buildings in 
the station, the office and camp utilizing 
a switchboard in the office. A company 
telephone line also connects the station 
with the company dispatcher. 

A frequency modulation radio system 
is set up with the station dispatcher as 
operator. The tower for this is situated 
on the station site and all company cars 
and trucks are radio equipped. This has 
been particularly valuable since the 
company is operating a large number of 
wells into the gathering systems. Future 
radio installations of the same type will 
allow communication with the company 
main office. At present, an aerial patrol 
is radio equipped to communicate with 
all cars and the station during the patrol 
of the pipe line. 

@ Dust scrubbers. Inlet gas lines to 
the station are 16 in. and 20 in. into a 
manifold piped into two dust scrubbers. 
Each scrubber has a capacity of 50,- 
000,000 cu ft of gas at 220 psi pressure 
and is 48 in. in diameter by 19 ft high. 
These are so arranged that future scrub- 
bers may be added easily. Each scrub- 
ber has large cleanout manholes in the 
base. The units are protected from over- 
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Pittsburgh Rotocycle meters on 
Nordstrom valve controlled lines at 
Greensboro, N.C. meter station of 
Planta’ 


THEY USE ROTOCYCLE METERS TO 
ACCOUNT FOR ALL THROUGH-PUT 


A vast network of petroleum pipe lines now encompass 
the country. Rotocycle meters stand guard at input 
and dispersal points on a majority of the leading product 
pipe lines. They protect the profits. And they guide the 
handling of multiple products through the same line. 


— P yg ‘ "Fog in struction is right for this service. Facts and figures com- 
rack used é all piled over the years prove their superiority in terms of 
=. - y sustained accuracy, durability and low maintenance costs. 


Pipe Line Want to see these records; learn more about this pur- 


Standard ' ty . alah The word has spread that Rotocycle design and con- 


Terminals. pose-built design? Just write the nearest District Office. 


PITTSBURGH EQUITABLE METER DIVISION 


Rockwell Manufacturing Company 
PITTSBURGH 8&8, PA. 
Atlanta Boston Chicago Houston Kansas City Los Angeles 
New York Pittsburgh San Francisco Seattle Tulsa 


No. 6 Rotocycle meter 
with printing register. 


Muncie, In- 
diana, termi- 
nal station on 
Shell East- 
West Prod- 
ucts Pipe 
Line. 


Rotocycle 
meters at the 
pumping sta- 
tion of the 
eastern Sin- 
clair terminus 
Marcus Hook, 


PIPE LINE METERS 
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Pipe Line 
pressure by means of a safety relief 
valve. 

The dust scrubbers are of a general 
design that has proved quite effective in 


previous installations on major gas lines. © 


The scrubbing efficiency is extremely 
high and the oil carryover is very small. 
These scrubbers have an automatic level 
control device that corrects for varying 
rates of flow without the services of an 
operator. This is a new feature and is 
used here for the first time. 

A scrubber oil charging tank and two 
scrubber oil settling tanks are installed. 
The scrubber oil charging tank is built 
to the same design pressure as the scrub- 
bers and after being filled with oil is 
equalized to the scrubber pressure, al- 
lowing the oil to gravitate into the oil 
reservoir in the scrubber. The scrub- 
bers are blown into the settling tank 
where the oil entrained dust is allowed 
to settle out and the scrubber oil drawn 
off for re-use. 

A 6 ft diam by 12 ft long horizontal 
storage tank has been installed for 
scrubber oil storage. Scrubber oil is 
moved from this tank to the scrubbers 
or charging tank by means of a positive 
displacement pump. 

@ Piping design. Standards of the 
American Standard Association Code 
for Pressure Piping were used in the de- 
sign of the piping used in the station 
including the dehydration plant. Section 
3 of this standard covering oil and gas 
piping inside refinery limits was used. 
\lthough the standard covering cross 
country pipe lines and compressor sta- 


tions could have been used, the engi- 
neers responsible for the design have 
felt that this standard is not adequate 
for safe application to piping in such 
plants. Extensive experience in the de- 
sign of compressor plants indicates that 
the more rigid requirements of Section 
3 of the standard are more desirable 
because of the additional safety factor 
in piping, and is well justified on ac- 
count of the concentrated risk to equip- 
ment and personnel. In this station, 
these standards were observed to 
points about 75 ft outside all plant 
boundaries. 

@ Buildings. The buildings for the sta- 
tion in general were custom-built for 
the installation. Specific exceptions are 
the pipe line warehouse and garage, 
which are standard 40-ft by 100-ft Quon- 
set buildings and the office, which is a 
wooden frame asbestos-shingle covered 
structure. 

The buildings, other than those indi- 
cated, are steel-frame covered with cor- 
rugated cement-asbestos board. All 
buildings have full ridge vents with 
dampers and the compressor building 
has a double row of windows. Windows 
in all cases are large and are set near 
the floor line to give exceptional light 
and ventilation. 

The compressor and machine shop 
buildings are each provided with 4-ton 
bridge type cranes. The auxiliary build- 
ing has a 2-ton crane of the same type, 
and the building is divided by partitions 
to provide a smoking room and change 
room for the station personnel. 














McVEAN & ROBERTS 


ODESSA, TEXAS FT. WORTH, TEXAS 
BOX 2607 501 RIVERSIDE DRIVE 
TEL. 3441 TEL. 3-4100 


‘ 





THE SIGN OF 
RELIABILITY 







A wise observer once said, 


“There may be luck in getting a 
good job—but there’s no luck in 
keeping it.” Yes, integrity and 
ability, not luck, have made the 
McVean & Roberts trademark a 
“Sign of Reliability.” Every 
pipeline construction job tackled 
by McVean & Roberts is com- 
pleted quickly and efficiently. 
This trademark stands for a con- 
struction company that has the 
knowledge and experience to 
get the job done. 
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The city of Bartlesville, Oklahoma, 
was given a deed to the first commer- 
cial well in the state by the owner, Co- 
operative Refining Association. The 
well was completed April 15, 1897. 

xwy 


The auxiliary, office, and machine 
shop buildings have all required sani- 
tary facilities. Electric drinking water 
fountains are also provided in all build- 
ings. The station has a complete sewer- 
age system including septic tanks and 
tile fields. 

The main buildings are heated by low 
pressure steam supplied by a 15 psi 
gas-fired steam boiler installed in the 
auxiliary building. The steam is trans- 
mitted through underground steam 
mains to the buildings where it enters 
unit heaters; the condensate formed is 
returned to the boiler through a con- 
densate return and makeup unit. The 
garage and machine shop are heated by 
direct gas-fired unit heaters. 

The plant office is a 28-ft by 48-ft 
wooden frame building. The building is 
fully insulated and is covered with as- 
bestos shingles. There are three offices 
provided, a laboratory room, a supply 
room, and a toilet room. A recording 
calorimeter has been installed in a spe- 
cially walled off section of the labora- 
tory room. The office has a forced air 
gas-fired furnace for heating and a ven- 
tilating fan to circulate air during the 
summer. 

All buildings except the garage and 

pipe line warehouse are painted in col- 
ors that have been chosen for their psy- 
chological effect. The color harmonic 
scheme results in an overall effect that 
is at once pleasant and restful. The 
buildings lack any aspect of close con- 
finement, such as is sometimes associ- 
ated with interior arrangements involv- 
ing considerable equipment. 
@ Camp. An extensive camp has been 
installed. Twenty houses and a large 
bunkhouse have been constructed. All 
camp buildings are custom-built and 
no prefabricated structures are used. 
The houses are all five rooms with full 
basements providing laundry, storage, 
and extra bedroom space. Two-car ga- 
rages are provided—one to each two 
houses. The bunkhouse will handle 40 
men and has complete recreation and 
dining facilities. The kitchen equipment 
is of the latest restaurant type and liv- 
ing quarters are provided for the 
steward. 

Complete utilities including gas, 
water, lights, and sewerage are provided 
to all houses. A 20,000-gal double ellip- 
soidal and all-welded water storage tank 
60 {t high provides adequate water under 
pressure for all domestic uses. Two 100- 
gpm pumps are installed in the auxili- 
ary building to supply water to the ele- 
vated tank. 

The compressor station and dehydra- 
tion plant were designed and constructed 
by the Stearns-Roger Manufacturing 
Company in cooperation with the engi- 
neers of the Colorado Interstate Gas 
Company. The camp was constructed 
by the Abrahamson Construction Com- 


pany. Kk 




























































































Recommended to operate at high speeds. 


Pres. Per Hour 


410 | 180 | 4320 


Sturdily built to resist 314 us | 2 | 9s | ise | 308% 
shock loads and line surge. 


Designed for Pipeline Service. | ee | Required | Pers Min. | Per Hour | Per Ds 
100 36 . 12~«|~C«<‘«‘CU 


755 F 99 2366 
*Theoretical with piston rod deducted. 


“ ILWELL’ —Wilson-Snyder No. 6P-HD Duplex ‘ . 
Pp ie P i, aS ; eae 1; eS F ee Call you nearest ‘Oilwell’ representative for complete 
J Power Pump has a one-piece, direct-flow type, ststtiaiitinn aahtenianh Oe tained “Geel” Gene 
semi-steel fluid-end with a rated working pressure of Booklet No. 6C-1047. 
1000 p.s.. It is a duplex double acting pump with 
packed-off liners capable of developing high pressures 
in relation to its compact size. It is designed to meet 


he pipeliner’s needs and has a 4-inch suction z : 
oe s and has a 4-inch suction and a OIL WELL SUPPLY COMPANY 


For special service applications the 6P-HD Pump ee eens ae oe ee a 
can be furnished with either bronze or stainless-steel Executive Ofice—Dallas, Texas Division O fices—Casper, Wyoming 
Export Division Ofice— Columbus, Ohio . . . Dallas, Texas 
30 Rockefeller Plaza Houston, Texas...Tulsa,Oklahoma 
New York 20, N. Y. Los Angeles, California 


Pump parts are available from all “Oilwell” stores. 


piston rods; follower-type or snap-ring type pistons; 
bronze liners, stainless-steel wing-guided valves and 
seats; bronze or rubber flat valve service; ball or ball- 
type valve service. The pump can also be equipped 
with a bronze fluid-end complete with bronze acces- |G) NITE D STAT | Die) STEEL 


sories. 
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Pipe Line 
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Volume determination of .tanks 


By T. F. PHILLIANS, Engineer, Pipe Line Division, Shell Oil Company, Inc. 


By the petroleum industry extensive use 
is made of spherical, conical, horizontal, 
and vertical cylindrical tanks for proc- 
essing and storage 
| EXCLUSIVE | of hydrocarbon 
products. Often- 
times the cylindrical tanks have spheri- 
cal and elliptical heads and the calcu- 
lation of the quantity or volume of the 
contents in the preparation of gauge 
tables for these several different types 
of tanks has proved to be quite a prob- 
lem for the engineer responsible for this 
work. In an effort to simplify the neces- 
sary calculations for such types of tanks. 
the formulas stated below were devel- 
oped. 
@ Spherical zone formula. This is a 
general formula to obtain the volume of 
any part Of a semisphere bounded by 
one or two intersecting horizontal planes. 
parallel to the plane passing through 
the center of the sphere. A typical ap- 
plication of this formula would be for 
spherical tanks such as the Horton- 
sphere or for vertical and horizontal 
cylindrical tanks with hemispherical 
heads. 
@ Conical zone formula. This is a gen- 
eral formula for calculating the volume 
of any part of a conical section in a ver- 
tical position bounded by one or two in- 
tersecting horizontal planes, parallel to 
a plane passing through the apex of the 
cone. An application of this formula 
would be for vertical cylindrical tanks 
with conical ends. 
@ Elliptical zone formula. For hori- 
zontal cylindrical tanks with elliptical 
ends, this is a general formula for deter- 
mining the volume of any part of a 
spheroid bounded by one or two inter- 
secting horizontal planes. parallel to a 
plane passing through the center per- 
pendicular to the axis of revolution. 
@ Elliptical zone formula. For verti- 
cal cylindrical tanks with elliptical ends. 
a general formula for the volume of any 
part of a spheroid bounded by one or 
two intersecting horizontal planes, par- 
allel to a plane passing through the cen- 
ter perpendicular to the axis of revo- 
lution. 

These formulas are general in nature 
and in all cases the various radii and 
lengths of major and minor axes used 
should be the result of careful measure- 
ments made in the field. Generally speak- 
ing these measurements will conform 
very closely to the design measurements 
as shown on the manufacturer's draw- 
ings. In the following examples of ap- 
plication small measurements were used 
and corlsequently the calculations for 
the various constants were carried out to 
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only four decimal places but for com- 
plete accuracy on large tanks the con- 
stants should be carried out to eight or 
ten places depending upon the calculat- 
ing machine used. Also in the spherical 
zone formula on large tanks it may be 
found necessary to change the radius 
due to the construction of the tank and 
new constants will have to be calculated 
when this occurs. 

The general formulas were developed 
by the use of calculus and the deriva- 
tion will not be given; however, in the 
computation of volumes in a series of 
increments such as this the general for- 
mula can be converted to such a form 
as to allow use of arithmetic progression 
of the upper and lower limits of this in- 
crement, permitting the series of vol- 
umes to be easily computed by use of a 
calculating machine. Following are ex- 
amples of the four general formulae: 

Spherical zone formula: 


V, = 7GF (Rew —AB).. (1) 
In which: 

V, ~ the volume of the spherical seg- 
ment between limits A and B. 

A = the radial distance from the cen- 
ter of the sphere to the closer 
intersecting horizontal plane. 

B - the radial distance from the cen- 
ter of the sphere to the more dis- 
tant intersecting horizontal 
plane. 

R — the radius of the sphere. 

G =the distance between the limits 
A and B. 

F =the volume factor (as 7.4805. 
the number of U, S. gal. per cu 
ft). 


In the preparation of gauge tables for 
tanks, it is necessary to obtain the vol- 
umes for small increments such as 1, 14. 
or 14 in., in which case the factor G in 
formula (1) would become 1, 1%, or 14 
in. expressed in the common unit. For- 
mula (1) can be further simplified so 
that the volumes of a series of incre- 
ments can be obtained very readily by 
the use of a calculating machine. 


Thus, the volume of any small section. 
M sections from the center of the sphere. 
becomes: 


G? 
Vu = 2 GF (R? — ; _—_ AB) 

jeans G? 

7 GF [R?— 


— (M—1) GX MG] 


Where (M—1)G is substituted for A 
and MG is substituted for B, M being 
the number of sections (of depth G) 
from the center of the sphere. Simpli- 
fying: 


G- 
Vu a GF | R*- 3 
— (M?— MiG?| 
Let 
FE 
k, eorr 7%" | |. 
3 
K,.=29GF... o> =» AS 
Then: 
: : M?—M .. 
Vy = K, - 9 K,. . (4) 


The volume of the (M + 1)t® section 


will be: 


(M+1)2—(M-+1) 


Vu.,= K,- ; k, 
K. = kK. 
Vu—Vu.,.=K,- itt so KK, 

toe k,-Mk 


From which: 
Vu Vu. +MR, ae le: al (5) 


Formulae (4) and (5) offer a very 
simple means of computing the volumes 
of a series of increments or sections of 
a semisphere. By using formula (4) to 
obtain the volume of any particular sec- 
tion M, then formula (5) can be set up 
in a calculating machine so that the vol- 
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umes of a series of sections approaching 
the center of the sphere can easily be 
computed. 

For example in Fig. 1, if: 

R= £02 

G=1 in.=0.083333 ft 

7.4805 gal per cu ft. 

Find the individual and cumulative 
volumes of the twelve 1l-in. sections. 

Solution: 

Using formula (2) : K, =1.9539 

Using formula (3) : K,=0.027200. 

Substituting in formula (4), the vol- 
ume of the 12th section from the center 
of the sphere is: 


12? 


| ey 
V,2=1.9539—-— — 0.0272 


=0.159 gal. 


Then substituting in formula (5), the 
volume of the 11th section is: 


Vii=V,.+11K, 
=0.159+-11 0.027200 


In the application of formula (5) to 
a calculating machine, the value of 
\V,, is placed in the lower dial, and K, 
is placed in the keyboard, making sure 
that the decimal point is placed cor- 
rectly. Then multiply by each decreas- 
ing value of M, as 11, 10, 9, etc., for the 
volume of each particular section M. 
During the series of calculations, the 
lower dial and the keyboard are not 
cleared at any time. 

The complete set of calculations for 
the twelve l-in. sections is as follows: 


Section Volume of section, Cumulative volumes, 
umber gal gal 
12 0.159 0.159 
11 0.458 0.617 
10 0.730 1.347 
g 0.975 2.322 
8 1.193 3.515 
1.383 4.898 
{ 1.546 6.444 
1.682 8.126 
4 1.791 9.917 
4 1.873 11.790 
2 1.927 13.717 
1 1.954 15.671 


As a check for the total volume, for- 
mula (1) is applicable: 


2 
Volunte=7GF (R2— = —AB) 
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In this case: 


A=0 and B=R 

R=1 ft. 

G=1 ft. 

F=7.4805 gal per cu ft. 
Therefore: 


Volume= 15.667 gal. 


Conical zone formula: 


ae 3 

V, ed " (3GAB+G?) . . (6) 
In which: 

V, = the volume of the conical seg- 


ment between limits A and B, 


A = the distance from the apex of 
the cone to the closer intersect- 
ing horizontal plane, 

B = the distance from the apex of the 
zone to the more distant inter- 
secting horizontal plane, 

N = the slope of the cone (the height 
of the cone divided by the radius 
of the base), 

G = the distance between the limits 

A and B, 

the volume factor (as 7.4805, the 

number of U. S. gal per cu ft). 

Thus, the volume of any small section 
M from the wa of the cone becomes: 


FG* 
Vu= 7 5-(GAB)-+ — 


=~ 
I 


os te 


a FG 
Tone 
When (M—1)G is substituted for A and 
(MG) is substituted for B, M being 
taken as the number of G sections from 
the apex of the cone: 


2 « FG? (/ M?—M FG* 
Vur= “ ( : )+2 








3N? 
2 2 FG 
K,= = a (7) 
Then: 
M’?—M K. 


L-—3.0' —w}-— 3.0' —o| 


FIG. 2. 


The volume of the (M-+1)*® section 
will be: 


it, 


, M*+M K, 
at *. 


M?+-M 
Vase: Vur=k, (=F re 


he . ; 

8) 8 a, 

From which: 

Vaww=Var +MK, . . . . ~ (9) 

The application of formulas (8) and 
(9) is similar to that of formulas (4) 
and (5). 

For example, in Fig. 2, if: 

G=1 in.=0.083333 ft, 

N=2 

F=7.4805 gal per cu ft. 

Find the individual and cumulative 


volumes of the 48 1-in. sections from 2 
to 6 ft below the apex. 


Solution: From formula (7) : 
K,=0.0068. 


Substituting in formula (8), the vol- 
ume of the 25th section from the apex 
is: 

25*—2 


V,,=0.0068X ae +0.001 


2.041 gal. 


Then substituting in formula (9), the 
volume of section 26 is: 
Vie=Vo5+29 K, 
=2.0414-25<0.0068 
=2.211 gal. 


In applying formula (9) to a calcu- 
lating machine, the value V,,, is placed 
in the lower dial and K, is placed on 
the keyboard. Then multiply by each 
increasing value of M, as 25, 26, 27, etc., 
for the necessary volumes. 


The complete set of calculations for 
the 48 1-in. sections is as follows: 
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also vessels, steel and 
alloy plate work 
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ray 
HAMMOND designs, fabricates and erects 
tanks of all types for liquid and dry 
storage ... above or below ground... 
high or low pressure .. . cone roof 
... HAMMOND SPHERE .. . floating roof 

. VAPOR-LIFT ... spheroid ... GLOBE 
ROOF PRESSURE... gas holder... also 
stainless and stainless-clad vessels 
of all types and designs for the 
petro-chemical industries 


Sales Offices: NEW YORK * HOUSTON * BOSTON » PITTSBURGH - AKRON > DETROIT - CLEVELAND 
CINCINNATI © RICHMOND » CHICAGO * PORTLAND, ME. ° SAN JUAN, P.R. + “TIPSA”, BUENOS AIRES 
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P. e wf} 
t Volume of section, Cumulative volumes, 


nber gal gal 
25 2.041 2.041 
6 2.211 - 4.252 
7 2.388 6.640 
8 2.572 9.212 
29 2.762 11.974 
0 2.959 14.933. 
3.163 18.096 
32 3.374 21.470 
33 3.592 25.062 
34 3.816 28.878 
5 4.047 32.925 
6 4.285 37.210 
57 4.530 41.740 
te) 4.782 46.522 
39 5.040 51.562 
4() 5.305 56.867 
41 4.577 62.444 
42 5.856 68.300 
4 6.142 74.442 
44 6.434 80.876 
45 6.733 87.609 
465 7.039 94.648 
¥ 7.352 102.000 
48 7.672 109.672 
44 7.998 117.670 
50 § 331 126.001 
%.671 134.672 
9.018 143 .690 
5 9.372 153 .062 
4 9.732 162.794 
5 10.099 172.893 
10.473 183.366 
10.854 194.220 
8 11.242 205.462 
9 11.636 217.098 
60 12.037 229.135 
j 12.445 241.580 
12.860 254 440 
) 13.282 267 722 
4 13.710 281 432 
§ 14.145 295 577 
14.587 310.164 
15.036 325.200 
x 15.492 340.692 
6Y 15.954 356.646 
70 16.423 373.069 
16.899 389.968 
17.382 407 350 


\s a check for the total volume using 
rmula (6): 


«F .. ; 
Volume aNz (3 GAB+G*) 
Where: 
i—2.0 at 
B=6.0 ft 
G=4.0 ft. 


Volume = 407.347 gal. 
Elliptical zone formula for horizon: 


tal cylindrical tanks: 


y, = 2 sae sce) 
6A 
(10) 
In which: 
\ the volume of the segment be- 
tween limits C and D, 
( the distance from the center of 


the spheroid to the closer inter- 
secting horizontal plane, 

1) = the distance from the center of 
the spheroid to the more distant 
intersecting horizontal plane. 

\ — one-half the major axis, 

B = one-half the minor axis, 

G = the distance between the limits 
C and D. 

F = volume factor (as 7.4805. the 
number of U. S. gal per cu ft). 

Thus, the volume of any small section 

Vi from the center of the spheroid be- 


comes: * 
a BEG a BG? F 
v. -_-CD 
i ee ee 
a1 BFG 
whos [» at -1)6 (MG) 
2A 
a BG’ F 
; 6A 








Y 
— > = = 


0,0 








J 





> y Sane Ma >t 





.~) 
- c 
GD > 
a 
d 4 
ly, 
IG. 3. 


Where (M—1)G is substituted for C 
and (MG) is substituted for D. M being 
taken as the number of G sections from 
the center of the spheroid. 

M | 


7 BEG 
Vu wi [ (M2 


2A 
a BG*F 
6A 

Let 

a BGFA x BG* F 
h, 9 - 6A ll) 
a BG*F 
kK. A ih ee a eo 2 
Then: 
; M:-—M 
Vy =k,— - hase = CD 


The volume of the (M-+-1)t® section 
will be: 


M+1)7--( 
Vy-+1=K, ( i I lt 
K- = M K. 
; M?—M .. 
Vur—Vau., h,- 9 kK, a, 
M:-+-M 
sé, 
MK, 


Therefore: 
Vu =Var., +Mk. . . . - . (14) 
The application of formulas (13) 


and (14) is similar to (4) and (5) as 
given in the spherical zone formulas. 


For example. in Fig. 3, if: 
A=3.0 ft 

B=1L5ft 

G=1 in. 0.083333 ft 
F=7.4805 gal per cu ft. 
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Find the individual and cumulative 
volumes of the 36 1-in. sections. 
Solution: 


From formula (11): K,=4.4053. 
From formula (12) : K;=0.0068. 


Substituting in formula (13), the vol- 
ume of the 36th section from the center 
of the spheroid is: 

362—36 | 

Vg = 4.4053— 5 K. 


0.121 gal. 


Then substituting in formula (14), 
the volume of the 35th section is: 
\ $h Vig 135 K, 
0.121435 0.0068. 


In the application of formula (14) to 
the calculating machine, the value V.,, is 
placed in the lower dial and K, is placed 
on the keyboard. Then multiply by each 
decreasing value of M, as 35, 34, 33, ete.. 
for the volume of that particular section 
M. The complete set of calculations for 
the 36 1-in. sections is as follows: 


Section Volume of section, Cumulative volumes, 
number gal ga 

36 0.121 0 121 
35 0.359 0.480 
34 0.590 1.070 
33 0.815 1.885 
32 1.032 2.917 
$1 1.243 4.160 
30 1.447 5 607 
29 1.644 7.251 
28 1.835 9.086 
27 2.018 11.104 
26 2.195 13.299 
25 2.365 15.664 
24 2.528 18.192 
23 2.685 20.877 
22 2.834 23.711 
21 2.977 26.688 
20 3.118 29.801 
19 3.242 33 .043 
18 3.365 ° 36.408 
17 3.480 39.888 
16 3.589 43.477 
15 3.691 47.168 
14 3.786 50.954 
13 3.875 54.829 
12 3.956 58.785 
11 4.031 62.816 
10 4.099 66.915 
9 4.160 71.075 
s 4.215 75.290 
7 4.262 79.552 
6 4.303 83.855 
5 4.337 88.192 
4 4.364 92.556 
3 4.385 96.941 
2 4.398 101.339 
1 4.405 105.744 


Using formula (10) to check the total 
volume: 


; a BGF 
Volume 6A (3A7—3CD—G?-) 
Where: 
cC=0 


D=3.0 ft 

G—30' it. 

Volume = 105.753 gal. 

Elliptical zone formula jor vertical 


tanks: 
v=" — (3B? 3CD—G*) 
(15) 
In which: 
V, — the volume of the segment. 
€ — the distance from the center of 


the spheroid to the closer bound- 
ing plane, 
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Wan W-K-M adapted its depend- 
able-design through-conduit gate valve 
for pipe line installations, oil, gas and 
finished product lines, W-K-M Pipe Line 
Valves immediately set a new standard 
for the pipe line industry. 

W-K-M Valves are the only pipe line 
valves that seal off completely on both 
sides every time. 

W-K-M Valves are the only pipe line 
valves with a round, full-opening passage, 
the same as the |.D. of the pipe, eliminat- 
ing turbulence and permitting free pass- 
age of scrapers. 

In both open and closed positions, seats 
are fully protected from damage of any 
kind. 

W-K-M Valves have positive lubrica- 
tion .. . freedom from corrosion . . . ease 
of operation under pressure. 

That’s why no other valve has ever 
received the immediate world-wide ap- 
\ proval given W-K-M_ Through-Conduit 
Gate Valves. We are now delivering 
W-K-M Through-Conduit Gate Valves in 
sizes from 2-30" inclusive. 


W-K.-)4 Company, Inc. 


HOUSTON, TEXAS, U.S.A. 
LOS ANGELES 


Cable Address: “WILKOMAC” 
Export Office: 30 Rockefeller Plaza, New York, N. 

















B> 


— 


FIG, 4. 


i 
m4 
7 





D = the distance from the center of 
the spheroid to the more distant 
bounding plane, 


\ = one-half of the major axis, 
B = one-half of the minor axis, 
G= D—C 
F = volume factor (as 7.4805, the 
number of U. S. gal. per cu ft). 
Then, if the semispheroid be divided 
into a uumber of segments of equal 


height G, the volume of the Mt» segment 
from the center of the spheroid is: 


zA°GFT,, G 
\ M— B? | B-— “3. 


—(M—1) G mc) 
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ARMSTRONG BROS.”’ Pipe Dies and Chasers | 


ire machined from special alloy steel, are heat 
treated and oil tempered. Cutting teeth are 
backed-off’’ with ground points—cut faster, cut 
easier, cut smooth, tight-fitting threads. They 
come in ‘‘Solid,’’ ‘‘Adjustable’’ and ‘‘Receding”’ 
types to fic all standard make stocks and threaders. 
Standardize on ‘ARMSTRONG BROS.’’ Dies 
ind Chasers for better thread cutting. 


Stocked by Leading Tool Departments 


ARMSTRONG BROS. TOOL CO. 


5231 West Armstrong Avenue 
Chicago 30, U.S.A. 


New York 









Where: 
(M—1) G=C 
And: 

MG=D 
Therefore: 

a A*GF [»- G* 





Vu= pe 3 


Vu= ( a A-GF- dali ~) — 





3B: 
2 wA*G°F \ f M*—M 
B - ae 
Let: 
: can, wero? 
K 2 A*GF— (16) 
‘ 23 

K,= — k . (17) 
Then: 

2_N ; 
ee ae 


The volume of the(M+1)t segment 
will be: 


_ (M+))*—(M+1) 





Vass, =K, 2 K. 
4 2 M 
x("P)s 
Z 
Then 
M*?—M 
— K—(~> x. 7 a 
a eee _MK. 
Whence: 
Vur=Vuy.,+MK. ° ° . e e (19) 


That is, the volume of any segment of 
the spheroid is equal to the sum of the 
volume of the succeeding segment and 
the product of the number of the seg- 
ment and the constant K.. 


In applying the formula to a tank, the 
volume of the final segment is found by 
using formula (18) ; then the volume of 
each preceding segment is found by the 
use of formula (19). In using a calcu- 
lating machine, the volume of the final 
segment is placed in the lower dial and 
K, is placed on the keyboard. Then each 
decreasing value of M is used as a mul- 
tiplier of K, and is added to the volume 
found previously; that is, the lower dial 
is not cleared during the process. 


Following is an example showing the 
= of formulae (15), (18), and 

In Fig. 5 if: 

A = 3.0 ft 

B = 1.5 ft = 18 in. 

G = Lin. = 0.083333 ft 

F = 7.4805 gal per cu ft. 


Find the individual and cumulative 
volumes of the 18 1-in sections. 


0,0. ' 
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FIG. 5. 


Solution: 

From formula (16) K, = 17.6074. 

From formula (17) K, = 0.1088. 

Substituting in formula (18) the vol- 
ume of the 18th section from the center 
of the spheroid is: 


18°18 


V.. = 17.6074— —— 9 x 0.1088 


= 0.9610 gal. 


Then substituting in formula (19) the 
volume of the 17th section is: 


V., = Vig-+ 17K, 
— 0.9612+-17 0.1088 
— 2.8106 gal. 


In the application of formula (19) to 
the calculating machine, the value V,, 
is placed in the lower dial and K, is 
placed on the keyboard. Then multiply 
by each decreasing value of M, as 17, 
16, 15, etc., for the volume of that par- 
ticular section M. During the series of 
calculations, the lower dial and the key- 
board are not cleared at any time. 

The complete set of calculations for 
the 18 1-in. sections is as follows: 


Section Volume of section, Cumulative volumes, 
number gal gal 
18 0.9610 0.9616 
17 2.8106 3.7716 
16 4.5514 8.3230 
15 6.1834 14.5064 
14 7.7066 22.2130 
13 9.1210 31.3340 
12 10.4266 41.7606 
tl 11.6234 53.3840 
10 12.7114 66.0954 
a 13.6906 79.7860 
8 14,5610 94.3470 
7 15.3226 109.6696 
6 15.9754 125.6450 
5 16.5194 142.1644 
4 16.9546 159.1190 
3 17.2810 176.4000 
2 17.4986 193 . 8986 
l 17.6074 211.5060 


Using formula (15) to check the to- 
tal volume: 


—— 
Volume = __ (3B*—-3CD-—-G* ) 
Where: 

C=0 

D=15% = B 

G=15f=B 


Volume = on A*BF = 211.5066 gal. 
kk * 


e 
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FOR A GULF COAST REFINERY 
BY 


ELLERBEE BROTHERS 





FABRICATED STEEL CONSTRUCTION 


230 ADAMS BUILDING 
PORT ARTHUR, TEXAS 
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615.92 


(Photo courtesy H. C. Price Company) 


Stringing coated pipe along the right-of-way. The pipe is placed on sand bags to protect coating from rocks and rough terrain. 


Borger-Denver products pipe line 


Toe Borger-Denver products line, in 
ch Phillips Petroleum Company and 
mrock Oil and Gas Corporation are 
ntly interested, has been partially 

completed and the 
| EXCLUSIVE | first section, from 
Borger to La Junta. 
placed in operation. The section from 
latter point to Denver will be laid 
oon as the line pipe is available. The 
erall project involves laying 365 miles 
6-in. pipe and construction of three 
imping stations and two terminals. 
\lready in operation are 37 miles of 
ipe line from Borger to Mckee station. 
1 Moore County, and the Rocky Station 
near Borger, which are wholly owned 
by Phillips; McKee station, 165 miles 
of line from that station to La Junta, 

Colorado, and a terminal at the latter 

point, which are owned jointly by Phil- 

lips and Shamrock. Yet to be constructed 
154 miles of line from La Junta to 


182 


By FRANK H. LOVE, Managing Editor 


Denver, a pumping station at La Junta. 
and a terminal at Denver. These will be 
wholly owned by Phillips, which com- 
pany will also operate the entire system. 

Under this setup maximum line ca- 
pacity will be 9000 bbl a day. An in- 
crease of 14,400 bbl a day is contem- 
plated for a later date, which will 
necessitate the installation of two addi- 
tional stations, one between McKee and 
La Junta and the other between La 
Junta and Denver. 

Phillips products will be transported 
from Borger to La Junta and Denver. 
and Shamrock products from McKee to 
La Junta. The products handled are the 
various grades of motor fuel and avia- 
tion gasoline, kerosine, diesel fuel. dis- 
tillate, butane, and propane. All prod- 
ucts passing through the line are me- 
tered at McKee station and al] products 
drawn off are metered at La Junta and 
will be metered at the Denver terminal. 


Positive displacement meters are used 
for metering. 

@ Line construction. The line follows 
almost a direct line from Borger to 
McKee and McKee to Denver; however. 
elevation along the route varies consid- 
erably. At Borger the elevation is 2940 
ft. at McKee 3550 ft, at La Junta 4075 
ft, and at Denver 5200 ft. There is a 
high point south of La Junta of 5043 ft 
and the highest elevation attained is 
6650 ft, at a point south of Denver. In 
addition to the wide variation in eleva- 
tions, part of the right-of-way is through 
extremely rocky terrain, These factors 
necessitated detailed planning and en- 
gineering skill. 

To determine the right-of-way and 
alignment, officials first flew over the 
route to obtain a general idea of the ter- 
rain and as much additional information 
as possible, locating heavy rock out- 
crops, canyons, etc. At the same time 
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Economy in design and operation is paramount in 
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424 NORTH BOULDER, TULSA 
@ Pipe, Valves and Fittings 
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Pipe Line 
control points on alignment were deter- 
mined. Then aerial photographs were 
made of the right-of-way, and the same 
firm that performed the photography 
supplied ownerships along the route of 
the line. From these aerial photographs 
right-of-way maps were constructed, 
and, using them, the Right-of-Way De- 
partment was able to purchase the entire 
right-of-way for the line before a single 
stake was set in the ground. After the 
right-of-way was purchased, the line was 
staked and a continuous profile run. 
Finally, a re-survey was made over the 
completed line and this basic informa- 
tion was utilized to assign mileposts, 
determine location of main line valves 
and fittings, show distances along the 
line, compute volume of products that 
could be pumped, and, in fact, identify 
everything on the system. Additionally. 
the profile map is of inestimable value 
in making hydraulic calculations and in 
determining the amount of products 
that would be lost in event of a line leak. 

For the main line 654-in. OD, 3/16-in. 
wall thickness electric resistance welded 
pipe is used. The pipe has an effective 
yield strength of 40,000 psi. All main 
line valves are full opening 6%4 in. ID 
for the passage of scrapers if necessary. 
lhe maximum line pressure of 1510 psi 
is determined by the strength of the pipe. 

lhe principal difficulty, insofar as the 
laying of the pipe was concerned, was 
caused by the rocky terrain that ex- 
tended intermittently from south of the 
Cimarron River into La Junta. In this 
rea it was necessary to blast and re- 
move the rock from the pipe line trench 


with backhoes. In crossing dry creeks. 
deep gulleys, and small creeks, the usual 
practice was to support the pipe on 
\-frames. 


Four rivers were crossed between 
Borger and La Junta: South Canadian. 
North Canadian, Cimarron, and Purga- 
torie. The pipe at all crossings except 
the Cimarron was buried 2 ft below the 
river bed. The Cimarron crossing was 


ROUTE MAP. 


ogi 





(Photo courtesy H. C. Price Company) 


Railhead plant for applying Somastic coating to pipe. 


buried 14 to 15 ft below the river bed 
and this required sandpointing to re- 
move the water while the trench was 
made and the pipe lowered. River 
clamps weighing 430 lb each were used 
on all crossings. The total length of the 
North Canadian crossing was 675 ft, the 
actual width of the river bed 375 ft, and 
475 ft of pipe were laid at a depth of 2 
ft below the river bed. The Cimarron 
crossing totaled 2370 ft, the river bed 
600 ft, and 1980 ft were buried below 
the level of the river bed. The overall 
length of the Purgatorie crossing was 
582 ft with 282 ft representing the actual 
width of the river bed, and 382 ft were 
buried below river bed depth. The entire 


length of the South Canadian crossing 
including approaches was 7320 ft. 

The line was coated over its entire 
length. From McKee to La Junta Somas- 
tic coating was applied and on the sec- 
tion from Borger to McKee a hot coal 
tar enamel was used. The Somastic coat- 
ing was applied to pipe at railhead 
plants and enamel in the field. All joints 
were electric welded and the pipe was 
given an 18-in. cover. Test leads were 
installed in pairs, 100-ft spacing, ap- 
proximately one mile between pairs. 
Cathodic protection (magnesium an- 
odes) will be installed this spring or 
summer. 

Each day the section of line laid was 
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given a preliminary air test of 100 psi. 
A scraper was then run and the pipe 
lowered and backfilled. The final test 
was with gasoline at a pressure of 1600 
psi, the line being allowed to stand under 
this pressure for 24 hr. 

@ Station design. The McKee station 
is situated in Moore County, Texas. 
about a mile north of Shamrock’s Me- 
Kee refinery, and is pumping products 
from that point into La Junta terminal. 
Products are received both from Sham- 
rock and from Phillips at Borger. 

Prime movers at this station consist 
of two triplex positive displacement 
pumps with variable stroke and one con- 
stant stroke unit. Each is driven by a 
100-hp motor. One of the variable stroke 
units is used as a standby. Any future 
additions to the pumping equipment will 
be constant stroke units. 

Normally the station will be pumping 
intermittently, based on_ intermittent 
pumping from Borger and the Sham- 
rock refinery. As the product being 
pumped enters the station and before 
being metered it passes through one of 
two filters for removal of any free water 
or sediment. The metering arrangement 
consists of a felt strainer and positive 
displacement meter. There are two of 
these installations. either of which will 
handle the full stream. The meters will 
be proved periodically by means of a 
permanently installed proving tank. 

After being metered the preduct goes 
through a gravitometer and sight glass. 


which are provided so that a change in 
the product being shipped can be de- 
termined either by variation in specific 
gravity or change in color. 

Under normal operation the pumps 
are controlled either by a rate of flow 
controller, a discharge pressure con- 
troller, or a suction pressure controller. 
Each controller has a double duty air 
system, that is, one actuating mecha- 
nism, either pressure or flow, that oper- 
ates simultaneously two air systems. The 
No. 1 air system is used to control the 
stroke of the variable stroke pumps, and 
the No. 2 system is for starting and 
stopping the constant stroke pump. Two 
air systems are used so that they may 
be independently adjusted for sensi- 
tivity and rate of reset. Each system 
consists of three instruments connected 
in series. Starting with the suction pres- 
sure controller, the output air goes to 
the air supply of the discharge pressure 
controller, the output air of which is the 
air supply for the rate of flow control- 
ler. The output of the rate of flow con- 
troller then goes to the pumping unit 
that is to be controlled. One air system 
goes to the stroke: positioner of the 
variable stroke pump and the other to 
the starting relays of the constant stroke 
pump. 

Normally the pumping units will op- 
erate on the rate of flow controller, but 
if the discharge pressure should exceed 
a preset maximum or the suction pres- 
sure should go below a preset minimum 
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Where: 
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Pipe Line 


T. R. Aude formula: 


B = 0.871 Kk ( a=) ee) 











== friction loss, psi per mile 
= bbl per hour (42 gal) 
specific gravity 
inside diameter of pipe, in. 
absolute viscosity in centipoises 
== pipe roughness factor == 1 for new pipe 
6% in. OD 
Line fill 








3/16 in. wall pipe 
200.36 bb! per mile 
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these instruments would assume control. 

The Rocky station has this same con- 
trol setup, as will the La Junta station 
when it is built. except that at the latter 
there will be no rate of flow controller 
because the flow rate will be determined 
by the McKee or Rocky station. Nor- 
mally, the rate of flow controller will be 
utilized at McKee station only when 
pumping is from the Shamrock refinery. 
When pumping from the Rocky station 
at Borger that station will determine the 
rate of flow, and in that case the McKee 
station will operate on the suction or 
discharge pressure controller. 

In addition to these operating controls 
there are a number of safety controls, 
as follows: (1) An independent under- 
pressure alarm on the suction of the sta- 
tion, (2) a discharge overpressure alarm 
and shutdown, (3) an underpressure 
alarm on the instrument air system, and 
at McKee only (4) a pressure reducing 
control to limit intake pressure to 300 
psi in event of a line shutoff. 

At the Rocky station one variable 
stroke pump driven by a 100-hp motor 
has been installed. Inasmuch as it will 
be necessary for this station to operate 
only about 70 per cent of the time, a 
standby unit was not justified. This sta- 
tion, also, has the latest type automatic 
controls. No dehydration plant was in- 
stalled here, however. Instead an inhib- 
itor is introduced into the line to pro- 
vide internal protection for the pipe be- 
tween that station and McKee. 

When the La Junta station is con- 
structed, the equipment will be identi- 
cal with that at the McKee station. 

The pump building at McKee station 
is 20 ft by 56 ft by 12 ft. of which 40 ft 
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PIPE LINE PROFILE. 


ire devoted to the pumping equipment 
ind 16 ft to the control room. Between 
the two sections there is a firewall that 
contains a full window. The building. 
which is insulated, has a steel frame and 
the siding is of cemesto board. During 
normal operation the pump room will 
be heated by heat from the motors, and 
the control room will be heated elec- 
rically. A standby electric heating sys- 
tem is provided for use when the pump- 
ing units are shut down. Other build- 
ings at the plant, such as office and 
iboratory, warehouse. garage, and me- 
ter shed, are of similar construction 
iltthough of different dimensions. 


@ Terminals. Provided at the La 
Junta terminal are a tank car loading 
rack with five spots, a truck loading 
dock, storage tanks, loading pumps. and 
in office and warehouse building. Later 
on this site a pumping station will be 
rected. 

Positive displacement meters are used 
n truck loading. Controls on these me- 

; make it possible to preset the gross 


gallonage to be delivered. The loading 
pumps are started, delivery made, and 
the pumps shut off automatically after 
which the net gallonage (with tempera- 
ture compensated for) is printed on a 
ticket. Meters of this type are used for 
loading gasoline, distillate, and kerosine. 
LPG is metered by slip tube gauge. 

All grades of gasoline are stored in 
floating roof tanks, distillates in cone 
roof tanks, and LPG in horizontal pres- 
sure vessels. At La Junta there is a total 
tankage of 90.500 bbl for gasolines and 
distillates, and 432,000 gal for propane. 
Each product tank has an individual 
pump and line extending to both load- 
ing racks. 

The terminal at Denver will have total 
tankage of 125,000 bbl of gasolines and 
distillates and 336.000 gal of LPG. As 
at the La Junta terminal, separate load- 
ing docks will be provided for truck 
and tank car loading, and each storage 
tank will have an individual pump at 
the tank and a separate discharge line 
to the loading racks. 

@ Flow formula and hydraulic data. 
Prior to the beginning of construction. 
the matter of hydraulics was given ex- 
tensive study because of the variety of 
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products to be transported and the con- 
siderable variation in altitude of the 
line’s route. After a flow formula was 
selected that best suited the circum- 
stances. the Engineering Department 0! 
Phillips Petroleum Company prepared 
a report giving reasons for the particu- 
lar choice. As this report contains basic 
data that well could be of value to others 
in the industry, it is included here in 
its entirety: 

“With the variety of products to be 
handled in the 6-in. Borger-Denver prod- 
ucts pipe line each having varying phys- 
ical properties, it was necessary to 
employ an equation giving pressure 
drop in terms of rate of flow that would 
give satisfactory results regardless of 
the product being handled in the line. 

“Hazen and Williams formula has 
been commonly employed in products 
line work by this company and others 
since 1930 with satisfactory results as 
long as products having approximately 
similar viscosities were handled. 

“Hazen and Williams formula con- 
tains no variable to express the viscosity 
or internal friction of the fluid under 
consideration. Consequently, the value 
of “C” in the H&W formula, which is 


Truck transport loading dock at La Junta, Colorado, terminal on the new products line. 
(Photo courtesy Shamrock Oil & Gas Corporation) 
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perience in doing one job well... 
PUTTING PERMANENCE IN PIPE. 
We've coated and wrapped 
more than 150 million feet. 


PIPE CLEANING, COATING AND WRAPPING TO ANY SPECIFICATION 
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Pipe Line 
commonly thought of as an indication of 
pipe roughness, will vary with the prod- 
uct being handled in the same line when 
fluids of varying viscosities are pumped. 

“It was our conclusion that the con- 
fusion that would be brought about by 
the use of a different H&W “C” factor 
for distillate flow than used for gasoline 
and a third “C” factor for LPG, fully 
justified departure from the Hazen and 
Williams formula to a formula that 
would as nearly as possible take into 
account all physical properties of each 
product being handled and that would 
contain a pipe condition factor to evalu- 
ate the internal condition of the pipe 
walls that would not vary with each dif- 
ferent product pumped. 

It is known that the H&W formula 

accurate for 0.75 sp gr gasoline hav- 
ing a viscosity of about 0.65 centipoises. 
We have knowledge of only two formu- 
las other than Hazen and Williams con- 
taining a line condition coefficient that 
re suitable for all petroleum products 
from LPG to heavy crudes. These formu- 
las are: 

Benjamin Miller formula: 


24B 
(d°p) (4.35 + Log d*pg) 
(4.06) ——P Jie. PS 
( o ) ( uc} 
r. R. Aude formula: 
B 
kK 7 ( 0.552 2.656 
0.871 (1 ) (p59 2-656) 
(0-194) ( go ) 
e,k = pipe line condition factor ratio 


of capacity of existing line to 
perfectly smooth line. 

B = rate of flow. bbl per hr. 

p = friction loss. psi per mile. 


Pipe line system curve—Borger to McKee. 


d = inside diameter pipe, in. 
g = specific gravity referred to water. 


= absolute viscosity in centipoises. 
Naeeitine the H&W formula, Mil- 


‘ler, and Aude formulas using 0.75 sp gr 


gasoline and H&W “C”’= 145 and a 
flow rate of 8000 bbl per day, it is de- 
termined that the corresponding values 
of e and k in Miller’s and Aude’s formu- 
las, respectively, are 0.938 and 0.940. 
By inspection of the Miller formula it 
can be seen that its solution is cumber- 
some particularly when solving for rate 
of flow in terms of pressure drop. Ac- 
cordingly the T. R. Aude formula was 
selected. for both formulas give very 
nearly the same results under similar 
conditions when the same values of « 
and k are employed. The Aude formula 
and the Hazen and Williams formula 
are in very close agreement for gasoline 
flow over the range of pumping rates 
involved in the Borger-Denver line de- 
sign. A comparison of results by the two 
formulas follows: 


H&W “C= 145, Aude “k" =0.94, 0.75 sp gr gasoline, 
u=0.65 centipoises 
Rate of Pressure drop, psi per mile— Percentage 
flow, Hazen & Williams T.R. Aude variation, 
bbl per day formula formula H&W=100° 
3,000 0.945 0980 + 37 
6,000 3.41 3.42 + 0.3 
9,000 7.18 7.18 0.0 
12,000 12.2 12.2 0.0 
15,000 18.2 17.9 0.2 


“From the above table it is apparent 
that both formulas will give comparable 
results on gasoline. 

“For distillates and LPG it can be 
shown mathematically that the H&W 
formula will give erroneous results. also. 
it can be shown theoretically that the 
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Aude formula will give results thot 
should agree very closely with actual 
line performance provided accurate 
viscosity data are available. As our re- 
search department can make viscosi!, 
determinations on both light and heavy, 
hydrocarbons should it be found tha: 
the values heretofore used. taken from 
available data. are in error, it is thoug|)! 
that accurate information can be o})- 
tained. 

“A comparison of the results obtained 
by Hazen and Williams formula and 
\ude’s formula on distillate flow and 
LPG flow follows: 


Pressure drop, psi per mile 


Distillate, H&W “CC =145, Aude “k" =0.94 

Rate of © Sp gr=0.85, u=3.0 centipoises Percentag 
flow, variation 

bbl perday Hazen & Williams T.R. Aude H&W=100 
3,000 1.09 1 44 +32 
6,000 3.9 5.05 +29 
9,000 2 10.6 +-20 
12,000 4.0 178 +27 
15,000 1.2 26.5 +25 


Pressure drop, psi per mile 
Propane, H&W “C"'=145, Aude “k” =0.94 


—_ of Sp gr=0.51, u=0.15 centipoises Percentag: 


flow, variation, 

bbl pe rday Hazen & Williams T. R. Aude H&W =100' 
3,000 62 54 15 
6,000 2.3 1.90 7 
9,000 $4 3 95 19 
12,000 8:3 6.7 19 
15,000 12.5 10.0 20 


“It is our opinion that the H&W for- 
mula will give insufficient pressure drop 
per mile for distillates and pressure 
drops in excess of those actually real- 
ized for propane flow in the approximate 
amounts shown by the above table. 

“This is further borne out by com- 


over welded joints in the field. 


(Photo courtesy H. C. Price Company) 
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WISCONSIN Gn-(ooled Heavy Duty Engines 


... FOR HANDLING OIL, 
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Our fabricated units 
are standard equipment 
for specific jobs with al- 
most all Pipe Line com- 
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Pipe line system curve—LaJunta to Denver. 


parison of Aude’s formula with results 
obtained using the Fanning formula 
recommended by Crane Co. in its tech- 
nical paper No. 409, The two formulas 
are in very close agreement. 

“The accompanying graph giving 
pressure drop in terms of rate of flow 
for 6.25 in. ID pipe shows this relation- 
ship as calculated by Aude’s formula for 
distillate, gasoline, and propane flow. 
On one of the accompanying graphs are 
shown the corresponding relationship of 
pressure drop and flow calculated by 
Hazen and Williams formula. In both 
formulas equivalent values for pipe 
roughness have been employed (H&W 
— 145, Aude “k” = 0.94). 

“Head capacity curves for each sec- 
tion of the pipe line have been prepared 
and these curves are also shown. The 
head capacity curves show the pressure 
required to pump a given volume of 
gasoline, propane, or distillate from 
Borger to McKee, McKee to La Junta, 
and La Junta to Denver, respectively. 
lhe position of the lines on the pressure 
axis at no flow indicates the static head 
at each station. On the Borger-McKee 
chart the distillate curve intersects the 
horizontal 567 psi line at 8100 bbl per 
day, at which pumping rate the maxi- 
mum frame loading of the pump is 
reached. On the propane curve the 
volumetric capacity of the pump allow- 
ing 5 per cent slip and 5 per cent com- 
pressibility is reached at 8300 bbl per 
day. Although the line pressure drop is 
insufficient to exceed the maximum 
pump frame loading, the gasoline curve 
reaches the volumetric capacity of the 
pump at 86750 bbl per day allowing 5 
per cent slip. 
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“On the McKee-La Junta chart the 
static at McKee. assuming the line filled 
with at least 131 miles of the one prod- 
uct down stream from McKee to the 
highest elevation in this section, will be 
shown on the pressure scale at no flow 
plus an amount of 20 psi additional for 
gasoline and distillates and 200 psi for 
propane, these quantities being judged 
minimum required to prevent subatmos- 
pheric pressures or pressures less than 
product vapor pressure at the point of 
highest elevation between McKee and 
La Junta at mile 168 shown on the ac- 
companying profile map. 

“The pumping rate on distillate is 
limited to about 7000 bbl per day, at 
which point the allowable stress in the 
pipe is exceeded. The maximum pump- 
ing rate on gasoline is limited to 8900 
bbl per day for the same reason. The 
maximum pumping capacity on propane 
is 8800 bbl per day due to volumetric 
capacity of the pumps 5 per cent slip 
and 5 per cent compressibility. 

“It will be noted that changes in slope 
on these curves occur at about 8900 bbl 
per day on propane, 8050 bbl per day 
on gasoline, and 6900 bbl per day on 
distillate. These breaks are brought 
about by an intermediate point of greater 
elevation than the delivering and receiv- 
ing points. For example, between Mc- 
Kee and La Junta at mile 168, the ground 
elevation is 5043 ft, 1493 ft higher than 
McKee station and 968 ft higher than 
La Junta station. At low flow rates the 
potential energy in the fluid when it 
reaches mile 168 is greater than the 
energy required to move the fluid from 
168 to La Junta pump station because 
the resistance to flow due to pipe line 
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Pipe line system curve—McKee to LaJunta. 


friction in 36.5 miles of line is less than 
the 968 ft static head available from 
mile 168 to La Junta. Consequently, at 
low flow rates the pipe friction between 
McKee and La Junta may be considered 
as only being effective over the section 
between McKee station and mile 168, or 
131.0 miles instead of the entire dis- 
tance of 167.5 miles. 

“The pressure at mile 168 will be at 
the lowest practicable minimum; under 
these conditions we have used a figure 
of 20 psi for gasoline and distillates and 
200 psi for propane. In the case of gaso- 
line, when the flow rate reaches 8050 
bbl per day the pipe friction will equal 
the static head available between mile 
168 and La Junta station and the pres- 
sure capacity curves will have a steeper 
slope at flow rates greater than 8050 
bbl per day, since the pressure drop due 
to line friction must now be considered 
over the entire 167.5 miles of line. A 
similar circumstance causes the break 
in the head capacity system curves for 
the section from La Junta to Denver.” 
@ Operators and contractors. The new 
line is being operated by the Products 
Pipe Line Department of the Supply 
and Transportation Department of Phil- 
lips Petroleum Company. Engineering 
work was by the Engineering Depart- 
ment of Phillips, personnel of which 
designed the line and supervised con- 
struction, Stations were built by Phil- 
lips personnel. H. C, Liles Construction 
Company had the contract for the line 
from McKee to La Junta, and Albert C. 
Johnson the section from Borger to 
McKee. 
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FEATURING linear calibration, 
the newFoxboro Model 42 Pneumatic 
Transmission System introduces a 
new standard of accuracy in long 
distance measurement of process 
variables. Transmitter and receiver 
elements are made to a master cali- 
bration standard, assuring precise 
readings at one or more distant 
points, with perfect interchange- 
ability of units. 

This new transmission system also 
features a newly designed reference 
(zero) arrangement which permits 
adjustment of the indicating pointer 
without affecting transmitter calibra- 
tion . . . large, easy-to-read scales 
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. .. standard Model 40 air relay and 
exclusive ball linkage. 

Transmitters are furnished in a 
standard 12” indicating case, illus- 
trated at the right. Receivers are 
supplied in indicating or recording 
models, or the receiver unit may be 
used as the primary element in any 
Foxboro air-operated or electric- 
operated Controller. 

The new Foxboro Transmission 
System is available for flow, pres- 
sure, temperature, liquid level, hu- 
midity, etc. For complete details, 
write The Foxboro Company,130 
Neponset Avenue, Foxboro, 
Mass., U.S.A. 


PNEUMATIC 
TRANSMISSION 


FIG. 1. Multiple purpose map showing portions of property ownership and topographic overlays on base mosaic. 





Pipe line right-of-way maps 


By ELLIS W. CLARK, Engineer, Jack Ammann Photogrammetric Engineers 


Tue economic objective of all pipe 
line operators is to get a “cheap ditch”. 
With the current high cost of pipe and 
labor, it is no longer feasible, or sound 

business, to initiate 
Eat heavy construction 

projects such as 
pipe lines except on the basis of com- 
plete compilation of planning and op- 
erational data. Considering the cost of 
pipe alone, it would not take many miles 
of poor judgment in route alignment, 
or many miles of unnecessary heavy 
swamping, to boost construction esti- 
mates to the extent that a project could 
not be underaken. 

Whether the proposed pipe line is 
transcontinental or interstate, the basic 
problems of engineering and design are 
the same. The location of any route still 
involves a complete study of all avail- 
able data to determine the manner in 
which certain definite requirements of 
the enterprise may be met at the least 
expense, including not only the cost of 
route surveys and construction, but also 
the cost of ‘maintenance and operation. 

The accuracy of route surveys and lo- 
cation studies for prewar pipe lines, as 
conducted by conventional ground meth- 
ods. cannot be questioned; but undoub- 
tedly one of the greatest contributions 
of the decade to the petroleum industry 
in general, and pipe line plenning in 
particular,*has been the application of 
photogrammetry. The steadily increas- 
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ing use today of aerial surveys in en- 
gineering and geologic fields is a logical 
development, for the application of pho- 
togrammetry provides many advantages 
over the arduous ground survey methods 
in (1) saving in time of months or years, 
(2) a more thorough and complete sur- 
vey, (3) greater overall economy, (4) 
availability of data not obtainable eco- 
nomically by other methods. 

In conventional ground methods, the 
compilation and recording of engineer- 
ing and planning data is the result of 
what the field man sees, and of his 
ability to record what he sees. The aerial 
survey provides a permanent record of 
the earth’s surface, in complete detail. 
for all present and future reference, 
study, analysis, and interpretation. A 
wealth of information is obtained by 
photogrammetric processes that might 
otherwise be neglected because of the 
areas involved, the time element, and 
the high cost of preliminary and final 
route surveys by conventional methods. 
Without question the aerial survey will 
eliminate a vast amount of expense and 
delay in preliminary surveys and plan- 
ning and effect still more economies in 
the elimination of errors of design and 
estimate of costs, due to insufficient over- 
all information. 

For the right-of-way engineers of the 
petroleum industry, the most useful by- 
product of the aerial survey is in the 
compilation of “multiple purpose maps,” 


as illustrated in the above photo, Fig 1. 

An aerial photograph, or a controlled 
composite of photographs into a mosaic, 
is a pictorial representation of the earth 
and its features. A topographic map, 
or a property ownership map, or any 
other special purpose map, is a repre- 
sentation of certain required features 
or data, any of which, as an individual 
unit, does not represent a complete map. 
By the combination of these units into 
registered overlays we obtain the mul- 
tiple purpose map. 

The multiple purpose map as origi- 
nated by the Jack Ammann Photogram- 
metric Engineers, consists of a controlled 
mosaic base map, to which in perfect 
register can be superimposed various 
overlays showing topography, property 
ownership, or any other special pur- 
pose map required in right-of-way lo- 
cation and pipe line construction or 
maintenance. A very important com- 
ponent of the multiple purpose map 
would be the inclusion of a photographic 
reproduction of the mosaic on a plan 
and profile sheet, on which preliminary 
routes and vertical profiles could be 
plotted. Thus the planning executives. 
right-of-way departments, land and le- 
gal departments, or construction and 
maintenance departments, have before 
them in graphic form a complete com- 
pilation of all data required. 

For engineering, land, or legal work, 
mosaics or maps made from controlled 
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Precision made die-molded 
packing rings by Durametallic pre- 


sent 3 points of sealing satisfaction: 


1. They provide a perfect fit for your 


stuffing box. 


2. They save time, labor and eliminate 


waste. 


3. They are tailor-made to insure a 


more accurate packing installation. 


WRITE TODAY FOR FILE 
DMPE... Contains illus- 
trated bulletins on Dura- 
metallic Packings — with 
specfications and data 
toward answering your 
sealing problems. 
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AIRCRAFT ENGINES 


"Pinch-hit” in pipe line service 


to help ease shortage 





NUGENT Filters 


PROTECT LUBRICATING OIL 
IN ALLISON ENGINES 


NUGENT As reported i in 
C8 } Petroleum Engi- 
a: Tam meer, the Great 


Lakes Pipe Line 
Company is now utilizing a num- 
ber of Allison aircraft engines for 
pumping service. They believe 
these engines will “enable their 
company to move a million bar- 
rels of products it otherwise 
would have been unable to han- 
dle, at a time when every extra 
gallon is badly needed.” 

Nugent Pressure Filters of the 
type illustrated at the right are 
being employed on these Allison 
engines to filter all of the lubri- 
cating oil in circulation. 

There are Nugent Filters in 
sizes and types for every filtra- 
tion requirement. Write for com- 


. plete details. 


WM. W. NUGENT & CO., Inc. 
Established 1897 
Oil Filters, Oiling and Filtering Systems, 
Telescopic Oilers, Oiling Devices, Sight 
Feed Valves, Flow Indicators, Compression 
Union Fittings, Oil Pumps. 


416 North Hermitage Avenue 





Chicago 22, Illinois 
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FIG. 2. Wide angle Multiplex aeroprojectors in operation. 


mosaics provide basic data that are com- 
plete in all cultural detail. They possess 
the advantage, unusual in maps made 
by ordinary ground methods, of repre- 
senting the culture on the surface of the 
earth as it actually is, and on them the 
engineer may readily solve his problems 
without fear of unforseen or unknown 
reographic or geological obstructions. 

With the multiple purpose map, the 
planning engineer has a pictorial rep- 
resentation of every road, house, tree, 
fence, or cultural feature within” his 
area of operations. Correlated to this, 
he has a complete record of the physio- 
graphical problems involved and a key 
to all property ownership. 

With complete maps of this nature, 
the engineer can do all preliminary plan- 
ning without expensive field parties, or 
the premature disclosure of plans or ob- 
jectives. When the right-of-way man is 
ready, he can proceed unhandicapped 
by the publicity attending survey and lo- 
cation on the ground. The actual ground 
survey following the acquisition of ease- 


ment rights, is limited to the final loca- 
tion of the ditch centerline, which can 
be laid out for any section independent 
of a continuous or geodetically con- 
trolled center line. These can all be pre- 
viously correlated and planned in the 
office from a study and analysis of the 
multiple purpose map. 

Modern topographic mapping from 
aerial surveys is accomplished by the 
use of Multiplex aeroprojectors by the 
Jeck Ammann Photogrammetric Engi- 
neers as one of the exclusive users in the 
United States (see Fig. 2). Through the 
medium of this scientifically designed 
method, the aerial photograph is placed 
in the same relative position as when the 
exposure was made from the airplane. 
Through this procedure, the exact model 
of the earth’s surface is used as the 
base for representing topographic fea- 
tures. The most skillful ground topo- 
grapher is unable to form contours so ac- 
curately but that they can be materially 
improved by the use of aerial photo- 
graphs and the Multiplex method. Nor 


Fig. 3. Compilation of property ownership map. 
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can the most skillful planetable top. 
grapher compete with the Multiple: 
zerial method in overall accuracy, cov. 
erage of planimetric and topographi 
detail, or costs in producing the 
final map. 

Property ownership maps cannot |) 
accurately constructed from deed de. 
scriptions and survey records alone, }«- 
cause such information does not take 
into consideration the actual occupatio 
of the land. For the compilation of prop- 
erty and fee ownership maps of the type 
illustrated on the left of Fig. 1, the fol- 
lowing elements of construction are jn- 
volved: (1) Exhaustive search, and ac- 
curate comprehensive annotation of the 
county records, (2) reconciliation of ihe 
record discrepancies with the true Jand 
base by adjustment-plotting of the prop- 
erty record notes on the controlled mo- 
saic base, (see Fig. 3), and (3) exam- 
ination and settlement by field engineers 
of numerous occupancy problems not to 
be sulved from photographic maps. 

The basic multiple purpose map io 
be used in pipe line construction, or in 
any type of route planning, should be 
vne that incorporates the very latest 
aerial photography. Any initial aerial 
survey, as engineered for any type of 
application, should not be considered as 
a cheap temporary expedient. The pho- 
tugraphy expense should be weighed 
against the up to the minute ground de- 
tail obtained. Then with the assistance 
of experienced photogrammetric engi- 
neers to design the photographic specifi- 
cations to meet the requirements of the 
job, the total cost of the aerial survey 
can be held to the minimum. 

The total cost of an aerial survey and 
the production of multiple purpose maps 
cannot, and should not, be charged off to 
any individual operation. The multiple 
purpose map, as the name implies, will 
serve multiple uses throughout the -life 
of the pipe line. from preliminary plan- 
ning to final abandonment. Although in 
many instances the total cost of the 
aerial maps has been written off through 
operational savings resulting from the 
elimination of unnecessary activity in 


FIG. 4. Drafting room equipped with 
all facilities for modern mapping. 
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Pipe Line 
any one department, such as the saving 
of a booster station. 

\lthough primarily designed for mod- 
ern right-of-way engineering, the adap- 
tability and utility of the multiple pur- 
pose map as produced by the Jack Am- 
mann Photogrammetric Engineers can 
be briefly explained as follows: 

4). Preliminary planning. With the 
mosaic base and accompanying overlays 
on topography and property ownership. 
the engineer has before him all data re- 
quired for preliminary planning. With 
the inclusion of a work sheet consisting 
ol a photographic reproduction of the 
mosaic and cross-section layout, the en- 
gineer can plot preliminary vertical pro- 
files at all possible locations. After the 
final route location has been decided the 
centerline can be plotted on the mosaic. 

(B). Preliminary cost estimating. As 
the location of every tree. creek, swamp. 
or other cultural and topographic feature 
is presented on the multiple purpose 
map, accurate estimation of construction 
costs is possible without field investiga- 
tion of ground conditions. Pumping, o1 
boosting, stations can be accurately 
planned for, and designed to meet known 
conditions. Costs of gravity lines «an 
he estimated accurately. 

(C), Acquisition of right-of-way ease- 
ments, From the multiple purpose map. 
the land man has all the facilities to plan 
properly his program of activity without 
publicity, or disclosure of plans. 

(Dj. Field surveys. As the prelimi- 
nary planning has been done in the of- 
fice, the only field) surveys required 
would be the actual staking out of the 
centerline, as indicated on the base mo- 
saic by the planning engineer. The stak- 
ing may be done on any isolated sec- 
tion on which construction can begin. 

(E). Construction. From the base mo- 
saic the construction engineer has « pic- 
torial representation of all ground con- 
ditions in his area of operation, From 
this he can solve all transportation prob- 
lems involved in the disposition of pipe 
and materials. He can save time and ex- 
pense in knowing the terrain available 
for trucking and movement of equip- 
ment. He can also more adequately plan 
his operations, and the labor required to 
do the job. 

(F). Maintenance. If the maintenance 
superintendent is supplied with a copy 
of the multiple purpose map. he will 
have all the data required for the plan- 
ning of his maintenance function. For 
example, if a break should occur at a 
creek crossing, he can immediately de- 
termine the high water conditions in the 
area, the most accessible way to get 
there, and knowing what the ground 
conditions will be he can estimate what 
labor and materials will be required. 

(G). Progress reports and operation- 
al data. Progress in construction as out 
lined on the base mosaic offers the ideal 
method of preparing progress reports 
to the executive offices, as it visually por- 
trays all ground conditions relative i 
the job. The multiple purpose map also 
can continue to serve as basic data in 
executive planning for improvements. 
expansion, and servicing of nearby fu- 
ture customers. kk * 
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line experience Whitaker crews 
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FIG. 1. Seven twin tandem horizontal compressor 





units, each developing 1600 hp in natural gas processing plant. 








Modern gas pipe line compressors 


By RALPH L. BOYER, Vice President and Chief Engineer, The Cooper-Bessemer Corporation 


BP ararce with many other develop- 
ments in the industry the gas pipe line 
compressor has made great advances in a 

relatively few years. 
| EXCLUSIVE, For that reason it is 

believed to be worth 
while to take stock of some of the ac- 
complishments. 

There is as yet a certain reluctance 
on the part of some engine users to ac- 
cept the most modern developments. 
This conservatism is fully appreciated. 
[ represent an engine builder that is in a 
particularly enviable position in this 
matter for we have built gas compres- 
sors from practically the beginning of 
gas pipe lines. We still build the large. 
slow-speed horizontal compressors. 
along with what we consider as more 
modern equipment. We expect to con- 
tinue to respect the desires of those 
favoring the heavier, slower machinery, 
but we believe the time has arrived when 
we should report on what has been and 
can be accomplished with higher speed 
machinery. 

When we get right down to facts, we 
are all influenced over a period of years 
almost exclusively by cost of operation. 
If we think in terms of maintenance, re- 
liability. ete.. they still reflect them- 
selves eventually in terms of cost. This 
cost of operation is probably logically 
confined to first cost, fuel cost, main- 
tenance and labor, and supervision, The 


purpose of this article is to make a few 
comparisons of these various figures, 
staying strictly within the products we 
manufacture and making no attempt to 
compare our accomplishments with that 
of any competition. 

@ First cost. In making any compari- 
son of first cost, it is necessary to take 
into account the sizes of different types 
of machinery. Quite logically, other 
things being equal, the larger the com- 
pressor unit in horsepower the less will 
be the first cost in dollars per horse- 
power. Furthermore, a large compressor 
station can be installed for some less 
dollars per horsepower than a smaller 
one. In order to make a reasonably ac- 
curate comparison we have assumed a 
station of 10.000 hp and we have further 
assumed 1600-hp units whether hori- 
zontal or angle type. This size of unit 
is selected because 1600 hp is the largest 
horizontal unit available. That is not the 
largest size angle engine available. as 
there is an angle engine of 2400 hp. 
Obviously, if we were to use the 2400-hp 
angle the story would be changed con- 
siderably and the figures would be much 
more in favor of the angle engine. Cost 
per horsepower has been figured at $66 
for both types of compressors, again 
giving the advantage to the horizontal 
unit. These facts should be borne in 
mind, therefore, in studying the follow. 
ing comparisons. 
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A thorough study has been made in 
the field and it is believed that these 
figures are truly representative of pres- 
ent-day practice. 


Horizontals Angles 
Labor $ 587,500 $ 417,500 
Material 1,375,000 1,188,750 
Expense ; 55,000 50,000 
Contractor's 125,000 81,250 


The above are direct expenses, to which should be added 
company engineering, overhead, sales tax, interest on in- 
vestments during construction, totaling 15 per cent of each 
figure.) 


Total eost $2,463,875 $1,998,125 

It will be noted that the above repre- 
sents a saving of more than $40 per hp 
in favor of the modern engine. In all 
fairness to the angle type engine, how- 
ever, attention must be drawn to the fact 
that the stations are not exactly the same 
kind. For example, the cooling system of 
the horizontal station calculated above 
is with raw water, atmospheric tower. 
10.000-gal storage tank, whereas that 
figured in the above station for angle 
engines is a closed water system. Fur- 
thermore, the field figures show that the 
auxiliary generator capacity for the hori- 
zontal station should be about 375 kw, 
as against about 75 kw for the modern 
engine. The reason for this is that the 
water pumps are figured as being direct 
connected to the angle engines, whereas 
they are all motor-driven for the hori- 
zontal engines. 
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FIG. 2. Space plan drawing showing dimensions 
of 1600-hp, 4-cycle horizontal compressor unit. 


In these figures no dwellings are in- 
cluded. Garages are figured in each case, 
is are also the plant site, roads, tem- 
porary roads, and everything required 
to construct the plant. The building for 
the above horizontal engines for the 10,- 
000-hp compressor station is calculated 
as 72 ft by 175 ft. For the angle engines 
it is 40 ft by 175 ft. For the horizontal 
engines, 5250 cu yd of concrete are 
figured, as against 3000 cu yd for the 
angle engines. The cost of the factory 
erector is put in the same for each, and 
the additional labor for erecting the 
engines is calculated at $6000 per unit 
for the horizontals and $2000 per unit 
for the angle engines. 

We must point out again that in spite 

of the very favorable showing, we have 
not used our largest engine in making 
this comparison and if we were to use 
it the story would be considerably more 
favorable. 
@ Fuel cost. For many years the ac- 
cepted fuel consumption of the standard 
slow speed, 4-cycle, double-acting engine 
was 10 cu ft, or 10,000 Btu’s, per bhp-hr. 
Improvements were made until it was 
possible to guarantee 9500 Btu’s per 
bhp-hr on this type of engine. In the 
meantime, the original simple 2-cycle en- 
gines were high fuel gas consumers. It 
hasn’t been too many years ago that a 
2-cycle engine took at least 15,000 Btu’s 
per bhp-hr. Various improvements were 
made until it was finally leveled off for 
several years at 10,000 Btu’s, never quite 
as good as its 4-cycle competitor. Re- 
cently we have been able to effect major 
improvements, which are now enabling 
us to guarantee 8500 Btu’s per bhp-hr 
on the 2-cycle gas compressor. A graphic 
history of the progress toward lower fuel 
consumption and higher ratings is given 
in Fig. 9. 

We also present Fig. 10, which is an 
actual curve of fuel consumption of the 
horizontal double-acting engine versus 
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recent 2-cycle compressor performance 
versus this most modern development. 
which we have chosen to call “Turbo- 
flow.” It will be noted that the Turboflow 
engine actually does considerably better 
than 8500 Btu’s, which we have chosen 
as a guarantee figure. 

There was a time when fuel consump- 
tion of a gas compressor engine wasn't 
considered of too much importance; 
however, it has become one of the ma- 
jor factors in the cost of operation of a 
pipe line. If we consider a 10,000-hp 
pipe line station, then the recent 2-cycle 
performance would require 100,000 cu 
ft of fuel gas per hr, whereas the hori- 
zontal double-acting engine would re- 
quire 95,000 cu ft, and the Turboflow 
engine would require 85,000 cu ft. In 
other words, the Turboflow engine rep- 
resents a saving of 15 per cent over 
other 2-cycle performance and a saving 


of 101% per cent over the best 4-cycie 
performance. When we think in terms «{ 
a pipe line of 200,000 hp, which isn : 
anything unusual today, this latest type 
compressor would save 300,000 cu ft of 
gas per hr. When attempting to get some 
idea about what this fuel gas is wort), 
one is likely to get as many answers as 
people asked, for it varies so widely in 
value. At the field end of a line, gas may 
be worth, we know, no more than i() 
cents per M cu ft, whereas at the con- 
sumer end of the line it is actually worth 
whatever the consumer pays for it. At 
10 cents per M cu ft for the above 200,- 
000-hp line there would be a saving of 
$30 an hr, or $263,000 per year. Obvious. 
ly, if this gas is worth 20 cents, then the 
figure becomes $526.000 per year, etc. 
At even 10 cents per M cu ft this modern 
2-cycle engine would save $175,000 per 
year over the horizontal slower speed 
practice. It is obvious, therefore, that 
fuel economy has become of major im- 
portance in the cost of operation of a 
pipe line. 

@ Maintenance. We are sure that it 
has been definitely established that the 
maintenance cost of the modern higher 
speed engine is no greater than that of 
its large horizontal competitor. I am not 
sure that it is fair to say that the relia- 
bility of the angle machine is quite equal 
to that of the horizontal engine, if one 
considers a pipe line that operates on 
the older principle of pumping gas 
through the winter and being compara- 
tively idle during the summer when over- 
hauling can be done without too much 
haste. In other words, it may be that 
through a season one cannot be quite so 
sure of an angle machine staying con- 
tinuously on the line as a horizontal ma- 
chine, although it is close enough in per- 
formance to the horizontal machine that 
there isn’t actually much difference. The 
horizontal machine usually requires an 
annual overhaul, which was thought of 
formerly as being done in the off season. 
This overhaul requires 10 to 14 days. 
The reason for the time is apparent when 
one sees the major parts that must be 
handled and the difficulty of getting at 


FIG. 3. This 10-cylinder Type GMV is a 2-cycle compressor 
unit developing 100 hp per cylinder. V-angle construction 
provides compactness and versatility of five compressor drives. 
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handling MARSH GAUGES 





MARSH ALONE HAS 
THE ""RECALIBRA- 
TOR''—quickest and 


satisfactory 


most 
way to correct a 
gauge that has been 
knocked out of ad- 
justment through im- 


proper handling. 


Marsh branch plant 
at Houston offers 
shipment from stock, 
facilities for re- 
pairing all gauges 


e@ Wherever you are, there’s a supply of 
Marsh Pressure Gauges nearby. We have not 
only developed pressure gauges for every 
phase of the petroleum industry, we have also 
made them available wherever oil is _pro- 
duced. transported or refined. To further ex- 
pedite distribution and service in the oil coun- 
try there is a Marsh branch plant at Houston 
with complete facilities for servicing all 
makes of pressure gauges. , 

The harder you are to please, the better 
you will like these gauges that are engineered 
down to the last detail for every service en- 


countered in the oil industry. In the Marsh 


JAS. P. MARSH CORPORATION, 














supply store 


Mastergauge you have an instrument guaran- 
teed accurate within 14 of 1% of reading—a 
gauge with a finer monel and stainless steel 
movement, lathe turned bourdon tube and 
moistureproof, vaporproof case—a gauge that 
sets a new standard for quality and stamina. 

The Mastergauge is made in types for 
every application—as a Christmas tree gauge, 
an oil country boiler gauge, and with effec- 
live diaphragm protection as a mud pump 
gauge. The line includes the finest of hydrau- 
lie gauges and Reid Vapor Test gauges. Ask 
for new oil industry bulletin containing con- 
vincing facts about Marsh Gauges. 
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FIG. 4. Five 10-cylinder GMV’s pro- 
vide 5000 compressor hp in a station 





on one of the major gas pipe lines. 


FIG. 5. Right, space plan drawing 
showing dimensions of 1000-hp, 


2-cycle V-angle compressor unit. 









ome of them. As compared to this, the 
major overhauling of an angle engine is 
isually accomplished in four or five 
aavs 
\n interesting slant is that most pipe 
lines no longer have an off season. When 
the gas isn’t being consumed it is usually 
being stored, so as to have available a 
reater supply during the following 
winter season. No longer do we find it 
possible to have an overhaul season dur- 
ng which time the job may be done more 
r less leisurely. Overhauling on the con- 
trary, has become largely a matter of 
progressive maintenance. Progressive 
\aintenance isn’t very workable in the 
large horizontal engine because it is too 
nuch of a major job to remove any one 
piston. or cylinder, for example. Con- 
trasted to this, the removal or replace- 
ment of a piston or cylinder on the angle 
engine is a very short job. I believe it is 
largely because of this feature that the 
ingle engine has the reputation of not 
being quite so reliable during the season 
is the horizontal engine used to be. Even 
f this were true, it may be seen from 
he first cost previously discussed that 
additional angle engine might well 
be installed as a standby to more than 
provide for any difference in reliability 
ind still be a more economical proposi- 
tion. We should not lose sight of the fact 
that the failure of any one part of an 
ingle machine represents a very small 
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FIG. 6. V-Angle Type GMW is 2-cycle unit, 2400 hp in 10- 
cylinder model. All crankthrows can be utilized for compressor 
drives by mounting compressors on both sides of engine. 
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Y ov CAN REDUCE the cost of oil field dirt moving 
by turning it over to Bucyrus-Erie hydraulic or cable 
controlled Bullgraders and bulldozers. Grading der- 
rick locations, constructing access roads, building 
dikes for tanks, digging sump holes, clearing land 
for pipe lines are just a few of the many jobs that 
can be quickly and easily handled by these money- 
saving machines. 


Bucyrus-Erie Bullgraders and bulldozers are so 
carefully designed to fit International crawler tractors 
that these tractors retain all of their operating char- 
acteristics and effectiveness. The weight of the 
equipment and the digging loads imposed are prop- 
erly distributed to give you full advantage of all the 
power furnished by the tractor. This means more 
power at the blade, more dirt moved, less fuel 
burned. It also means lower repair costs, because 
even distribution of track roller. loads prevents 
excessive wear and strain on tractor front idlers 
and rollers. 


See your International distributor . . . let him 
show you how Bucyrus-Erie Bullgraders can be of 
service to you on your oil field jobs. 


SEE YOUR INTERNATIONAL 
INDUSTRIAL TRACTOR DISTRIBUTOR .,+a2 














reentage of down time, as compared 
» the failure of the same part in the big, 
low speed engine. 

@ Labor cost. The amount of labor re- 
quired in a compressor station is ap- 
parently largely a matter of the number 
of units being operated, rather than the 
size of the individual units. For that rea- 
on, as well as first cost reasons, there 

hould logically be a tendency toward 


FIG. 7. Two of four 2400-hp GMW compressors installed in a large Kansas pipe line station. 


larger enclosed, compact, one-piece com- 
pressor units. It takes considerably less 
labor to operate one 2400-hp angle ma- 
chine than it does to operate one 1600-hp 
horizontal machine. The angle machine 
is fully enclosed with practically every- 
thing automatically lubricated and there 
isn’t much the operator can do to the 
machine, except observe cooling water. 
oil, etc. With the horizontal engine there 


FIG. 8. Spaee plan drawing showing dimensions of 2400-hp, 2-cycle V-angle compressor unit. 
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are innumerable spots that require con- 
stant attention. On the modern machine 
there is little climbing over the engine. 
because there isn’t anything to do when 
the operator gets up there. 

At first observation, labor may be in- 
clined to resent compact, larger ma- a 
chines that obviously require larger at- 
tention; yet when they take time out to 
consider the overall picture they are 
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VAPORS “RAISE THE ROOF’ 


It happens every day. As temperatures increase, the pressure throughout the system is equalized. | 
the vapors lying over petroleum products in stor- 
age expand, raising the Graver Expansion Roof. 
As temperatures decrease, the vapors contract 
and the roof descends. It’s as simple as that, with Caner Haan Hae 

the vapors always under control. There’s no GRAVER TANK & MFG. CO.,[NC. 
venting to the atmosphere and no intake of Gest Chieuge, tadiane 
moisture-laden air. 


Write today for details on the advantages of 
letting vapors “raise the roof.”’ 





Graver offers « complete service to the petroleum industry | 
including Expansion Roof Tanks, Floating Roof Tanks and 
pressure vessels. In addition, Graver is prepared to furnish 
specialized steel plate work such as fractionating columns 
. and class one vessels as well as stainless and dlloy fabri- 





This control of vapors prevents breathing and 
filling losses in either single or multiple tank in- 
stallations. In the latter, a manifold system con- 
nects several cone roof tanks to one or more 
Expansion Roof Tanks. Of particular value to the 


multiple tank set-up, is the pressure operated . cation; water conditioning equipment of all types; and 
relief valve. Should one Expansion Roof reach the through the Graver Construction Co., is prepared to handle 
limit of its travel, it does not vent until all roofs all types of petroleum and chemical construction work. 


in the system have also reached their limits and 
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FIG. 9. Graphic presentation of history of improvement in rating and fuel consumption of two-cycle gas engines. 











much better off. The operation of these 
modern machines is much less difficult 
for the men. In addition to that, we call 
attention to the fact that the history of 
so-called labor-saving machinery is that 
it makes jobs instead of eliminating 
them. The automotive industry is a per- 


fect example of that, because there they 
go to the ultimate to put in labor-saving 
machinery. By the installation of this 
machinery and only by it has the cost of 
cars come down to a point where the 
public can afford them. By so doing, the 
volume of production has been increased 





FIG. 10. Fuel consumption comparison curves for various gas engines. 
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so tremendously that the automotive in- 
dustry is one of the largest employers of 
labor, whereas without labor-saving ma- 
chinery it would be a small percentage 
of its present size. 

There is of course a possibility today 
of some types of compressors that em- 
ploy still less labor than the most mod- 
ern internal-combustion engine, but of 
course in that case the labor saving must 
be balanced against the increased power 
cost. 


@ Noise. Some of the earlier angle ma- 
chines installed were notoriously noisy. 
Operators had been accustomed to the 
slow moving horizontal machinery with 
its comparative quietness and were dis- 
turbed by the general din in the com- 
pressor station employing angle ma- 
chines. This has been largely conquered 
through the use of precision workman- 
ship in the building of such machines, 
until today it can be truthfully stated 
that the largest angle machines are little 
if any more noisy than their horizontal 
competitors. 

It is very difficult to present a report 
of progress on modern gas compressors 
without appearing to be prejudiced in 
favor of that type compared to horizontal 
engines. Actually there is no prejudice 
and our company remains in a position 
to serve its customers with either type of 
machinery. If there appears in this 
article to be any prejudice it is solely 
because the developments have been 
such in recent years that we truthfully 
do have now the angle type compressor 
available in a very attractive form. 
Kk 











- STAINLESS 
STEEL 


WELDING 
FITTINGS | 


Illustrated here are the various standard Stainless Steel 
Midwest Welding Fittings. Types 316 and 347 are 
carried in stock; type 304 and other analyses can be 
furnished on order. Fittings are hot formed, annealed and 
pickled; they conform with ASA Specifications for Steel 
Butt-W elding Fittings. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Offices: 1450 South Second Street, St. Louis (4), Mo. 


Sales Offices: New York (7), 30 Church St. 
Chicago (3), 79 West Monroe St. © Los Angeles (33), 520 Anderson St. 
Houston (2), 29 Shell Bldg. @ Tulsa (3), 533 Mayo Bidg. 
South Boston (27), 426 First St. @ Distributors in Principal Ciries. 
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WALKING ON AIR 


By RICHARD SNEDDON, Pacific Coast Editor 


Bi: is probable that no single entity in 

entire roster of commercial enter- 
D1] is more conservation conscious 
than the petroleum industry. There are 


several reasons for 
ESTIUTITE tise For one thing 
it might be pointed 
yut that if, as the historians assert, the 
irly stages of petroleum development 
re conducted more colorfully than 
iscientiously, we can say very defi- 
ely from our own experience that the 
t two and a half decades have been 
racterized by something altogether 
flerent— an operational meticulousness 
permits of no chance taking. and 
rtainly countenances no waste. 
Over the, years, the oil industry has 
come increasingly competitive, and in 


208 


a keenly competitive system quite ob- 
viously anything that adds to produc. 
tion cost must, if at all possible, be elim- 
inated. By the same token. the petro- 
leum industry has become daily more 
scientific, and scientists, of course, are 
the natural enemies of waste. Finally, 
while harnessed petroleum is one of the 
world’s greatest beneficences, the black 
fluid and many of its products are any- 
thing but friendly in the wrong environ- 
ment, and particularly so when they fall 
into inexperienced hands. In conse- 
quence, there are endless agencies and 
devices by which present day operators 
seek to conserve the last vestige of their 
precious raw material, and simultane- 
ously keep it out of those environments 
and hands. in which. lacking adequate 
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The aerial line walker is here on 
the last lap of his detail—taking 
a look at the lines coming into 
the terminal at Avila, California, 
from San Luis Obispo. He covers 
the entire pipe line system in two 
afternoons a week, and is ready 
for emergency runs at any time. 


control, it might become destructive of 
life and property. 

Of all the conservationists who make 
up the personnel of the petroleum in- 
dustry. none is more zealously devoted 
to the doctrine of thrift than the pipe- 
liner. He guards the commodities that 
are temporarily in his keeping with 
every known precaution and device, and 
he strives without surcease not merely 
to account for them, but to make even- 
tua! physical delivery of the last fraction 
of a barrel to its ultimate destination. 
In this worthy objective he must battle 
constantly and vigorously against evapo- 
ration losses. line leakage. spillage, and 
wastage of many sorts. The record shows 
that he has been remarkably successful. 
but yesterday's success does not mean 
that he can relax today. for these thiev- 
ing gremlins are always on the prowl, 
and the pipeliner is doomed to everlast- 
ing watchdulness. 

\s a part of this protective campaign. 














#27 Reducing 
#47 Back Press. 











#2500-38 (or 37) 
Reducing or B.P. 





#33 Reducing 
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#11 Steam Reducing 
(10-2254 Outlet) 









#12 Steam Reducing 
(2-15% Outlet) 





#35 Reducing 
#36 Back Press. 


m ASO For Gas, Air, Steam, 


Water or Oil Service 


Wire or Telephone "MAINTENANCE" about your 
Pressure Control Problems 


Our application engineers will understand your needs and 
recommend most suitable regulator for the job. 


IMMEDIATE SHIPMENT of 
Regulators 
Liquid Level Controllers 
Diaphragm Control Valves 


from LARGE HOUSTON STOCKS 




















Pipe Line 


Ihe line walker of the horse and buggy era was a colorful 
character, whose horse, it is said, learned to stop at the smell 
of fresh crude oil. His technique was an improvement over 
actual walking but had still some drawbacks. This, of course, 
refers to the technique of the line walker, not that of the horse. 


nd almost coincident with the construc- 
tion of the first oil pipe line, there came 
into being an interesting sort of special- 
st, known as a line walker. His func- 
tion was very simple—to traverse the 
yurse of the pipe line and report 
promptly any and all leaks. This job had 
the immediate effect of virtually taking 
1 man out of circulation, for thereafter 
he became a mere voice, flitting from one 
solated telephone booth to another, and 
nnouncing to the dispatcher that every- 
thing was all right or that there was a 
line leak of such and such dimensions 
some particular place. His territory 
emed to be the wide world, and for 
man afoot, his task seemed to be end- 
Naturally, of course, in a large or- 
nization, several walkers would be re- 
juired to cover all sections of all lines, 
ind we have known conditions, espe- 
ially in mountainous terrain, under 
which it took the line walker several 
1ys to cover a comparatively short sec- 
on of line. At best, the progress of the 
line walker was slow, and while he was 
ood instrument in his day, he was 
on outmoded as an “all-purpose” de- 
vice, for there were many places he 
ould net go, and the human machine 
id other quite definite limitations. 
When the inadequacy of “shank’s 
ire” was realized, the walker was pro- 
vided with a real horse—and buggy, and 
thenee was initiated for him a season 
if slightly more comfortable existence. 
However, when the superintendent be- 
came so considerate as to provide him 


with a buggy in which to ride, he also 
was so inconsiderate as to provide a pick 


ind shovel+and a couple of saddles, so 
that now when possible and expedient. 
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he was expected in the case of small 
leaks to dig a bell hole, attach a saddle 
to the line, or at least make temporary 
repairs to hold the leak at a minimum 
until] the pipe line gang came along to 
do a more permanent job. This was a 
distinct advance in technique, but still 
had some drawbacks—there were lots 
of spots inaccessible by horse and bug- 
gy, and besides a horse is no more in- 
vulnerable to fatigue than is a man. 
Also, it may be remarked that after an 
arduous day of bumping over faintly 
etched trails and unfriendly terrain, the 
prospect of having to currycomb a horse 
and put it to bed before he could climb 
into his own, was never too pleasing to 
the line walker. Amazing tales are told 
of the sagacity of some of the old steeds 
that hauled the line inspectors over their 
tortuous routes. One pioneer pipeliner 
swears, and gets pretty mad if you doubt 
him, that the more intelligent horses au- 
tomatically stopped at the smell of fresh 
crude, so the walker didn’t need to be 
quite so alert as one might suppose. 

It may be assumed, incidentally, that 
leaks were much more plentiful in the 
early days of pipelining than they are 
today, for the joining of pipe has with 
everything else shown a continuous im- 
provement down through the years. In 
the beginning. pipe was completely un- 
standardized, and lengths were con- 
nected in a variety of ways, producing 
tightness in a variety of degrees in the 
finished joints. Threaded joints were 
first screwed together with hand tools. 
then came the makeup machine, insti- 
tuting some improvement, but still leav- 
ing something to be desired. On lines 
carrying high pressure, threaded joints 


Privilege of riding was partly offset by the fact that with a 
horse and buggy at his disposal the line walker could now 
carry a pick and shovel and other useful accessories. Nor did 
he lack for an opportunity to use his tools. He is seen here 
digging a bell hole preparatory to attaching a saddle to a leak. 













were distinctly vulnerable, and collar 
leaks were more common than the pipe- 
liners cared to have them. Other influ- 
ences, such as corrosion and electrolysis, 
contributed their share to the discom- 
fort of the operators, and kept periodic 
line inspection a prime necessity. The 
greatest single preventive of line leak- 
age since the birth of the transportation 
industry is the welded line. This, to- 
gether with the development of seam- 
less pipe, has made life a little more 
pleasant for the pipeliner and the line 
walker by reducing leakage to a very 
scant minimum. 

Returning to the evolution of the line 
walker, however, the horse and buggy 
stage of his growth was followed by the 
auto era, when he went forth resplendent 
in a pickup truck in which he could 
much expedite his assignment, and so 
devote some of his time to other essen- 
tials. He could, for instance, not only 
carry all the tools and equipment he 
needed for spot repairs, but could trans- 
port supplies to district offices, and even 
deliver mail to employes in outlying 
areas. He became more generally use- 
ful in new ways but at the same time, 
his pickup truck could only go where 
there was some semblance of a road, so 
there were limitations here too, and al- 
though the line walker was gradually 
acquiring greater speed in the perform- 
ance of his work, he was still decidedly 
restricted in the scope of his operations. 

In the past few years, we have wit- 
nessed the greatest change in line walk- 
ing technique since the process was first 
instituted, and one that appears to offer 
a solution for most of the shortcomings 
of prior methods. It might be termed 
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CROSSE 


P:PELINE SUPPLIES 
AND EQUIPMENT 


Al Crose equipment is available 
on a rental or outright sale basis. 





INSIDE LINE-UP CLAMPS 


eo 
CLEANING AND PRIMING 
MACHINES 


& 
STATIONARY COATING AND 
WRAPPING MACHINES 


e 
EXPANDERS 


> 
INSULATED TAR KETTLE 
WITH AGITATOR 





ROAD BORING MACHINES 
COATING “CHOPPERS 
COATING CONVEYORS 
COATING “STRAINERS 
ROLLING RIGS 





e 
SELF-PROPELLED 
GENERATORS 


M. 4. CROSE MANUFACTURING COMPANY, INC. 


2715 Dawson Road Tulsa, Oklahoma 


“I'll take the 
WERT one 
every time!” 


WYTEFACE “’A’’ 


Trade Mark 





Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, N. J. 


Chicago ¢ Detroit ¢ Los Angeles 
St. Louis ¢ San Francisco © Montreal 
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IT's NEW! X-PANO 
PISTON RING 
EXPANDER 


Now Available! 
For Installing and 
Removing Any Size 
Piston Ring 


THE MOST USEFUL 
TOOL IN ANY LARGE 
DIESEL OR GAS EN- 
GINE POWER PLANT 


¢ SAVES TIME 

° SAVES MONEY 

¢ SAVES FINGERS 

¢ SAVES PISTON RINGS 
¢ SAVES TEMPERS 


Use Standard X-PANO for 
12 to 24-inch diameter rings; 
Junior X-PANO for 7 to 1l- 
inch diameters. Three different 
jaw widths. Made of durable 
aluminum alloys throughout, 
X-PANO’s special ratchet fea- 
ture permits holding the ring in 
any expanded position desired. 


Licensed under Patent No. 1,995,165 
Manufactured and Distributed by 


THILENIUS EQUIPMENT COMPANY 


303 E. 4TH ST. TULSA, OKLAHOMA 





Pictured above ie a STANDARD 
X-PANO being used to expand an 
18” ring over an 18” diameter 
piston. 

















ADDING LIFE T0 
INDUSTRY'S LIFE-LINES 


Phone 2-9021 P. O. Box 908 


CORPUS CHRISTI, TEXAS 


ie 


Y Rosson-Richards @ 


PIPE 
OMe LED SAS OEE AED Ml 


COATING WRAPPING 
CORPUS CHRISTI REFUGIO 
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aerial line walking,” for it is just exact- 
ly that, and not only has it enabled the 
pipe line department to cover all its 
lines in a mere fraction of the time for- 
merly taken, but no part of the line is 
beyond the observation of the flying in- 
spector. It doesn’t matter whether it is 
strung over the mountains or laid on pil- 
ings that reach out into the sea. he takes 
it all in stride, and the dexterity with 
which he maneuvers his plane to get 
down into narrow dips and gullies for a 
close enough look. is a treat to see. 

lt was our privilege recently to watch 
Bob Smoot of the Petroline Air Survey, 
doing his stint over Union Oil Company 
of California’s lines up in the northern 
district. and we were amazed at the 
tacility and speed with which he twists 
ind turns as he follows the pipe lines 
ilmost at ground level. He uses a Piper 
Cub airplane. and seems to be able to 
make it do at a 40-ft altitude all the 
‘tunts that the Three Musketeers used 
to perform at 5000 ft. And he has an 
eye that is so well trained in picking up 
oil leaks that it could probably pick up 
i crude stain on the pants of a pumper. 
Skeptics have been trying to discount 
this ebility ever since he started his in- 
dustrial adventure, but he has spotted 
without fail artfully concealed seepages. 
ind has even on occasion reported indi- 
itions so small that upon investigation 


they turned out to be crankease drain- 
& 
ings 
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Returning from a close inspection of the marine loading lines 
at Avila, California. The pilot has a waiver that permits him 
to travel at low levels outside of the town areas. He appears to 
care little what terrain he covers, maneuvering easily in moun- 
tains and valleys and often dropping to a 40-ft altitude for 
inspection. He covers the system more quickly and more 
completely than has been possible by any prior method. 




















Robert M. Smoot of Petroline Air Survey is one of the pioneers 
of pipe line inspection by air. Long experience in reconnais- 
sance flying has given him a rare eye for detecting unusual 
markings. Pipe line leaks are a cinch to him—he even pick- 
up crankease drainings when they lie on the route he flies. 


Smoot spends two days a week on 
Union’s northern lines and covers them 
completely. In his work, he uses no sur- 
veying instruments of any kind. Through 
years of experience in reconnaissance 
flying he has acquired an unusual apti- 
tude for noting strange markings and 
ground effects, and he has a waiver that 
permits him to fly low outside of the 
town areas. This he does—at virtual 
ground level—and there is little that 
escapes his discerning eye along the 
route. When he sees a crude oil spot or 
other indication of a leak, he marks the 
exact place and then notes the character 
of the leak and its location on a piece 
of paper. This he puts into a metal tube, 
which he drops to the operator at the 
nearest pump station. The operator then 
reports known details to the dispatcher. 
and a crew or a man, as the occasion 
may require. is sent out to make the 
necessary repairs. 

A factor that is much in favor of the 
aerial line walker is that he can cover 
practically every inch of the line. There 
are sections of line that cannot be sur- 
veyed by the driver of a buggy or an 
automobile, unless he abandons the ve- 
hicle and takes to his feet. but there is 
none of the line area that is beyond the 
vision of the flyer—of this particular 
flyer, at least. He flies over the most rug- 
ged mountain terrain, hugging the sur- 
face at seemingly impossible levels, and 
then skims out on the ocean. a few feet 





above the piling, to check up on marine 
lines. In a comparatively short time he 
has become familiar with every kink and 
bend on the entire pipe line systems 
with which he is concerned, and when 
the line suddenly veers off at an acute 
angle, he flits around like a swallow and 
takes the new direction as expertly as 
if he were radio controlled. 

It is of considerable advantage to the 
pipe line department that when a leak 
is suspected, the flyer can go out to the 
most likely areas. make a check, and 
report back in the briefest possible time. 
As a matter of fact, the whole process 
has so many advantages and so few dis- 
advantages that for lines of any sub- 
stantial length, it seems to answer the 
line surveying problem better than any- 
thing that has yet been tried. It accom- 
plishes with a speed so far unknown, a 
more complete and more effective rou- 
tine inspection than any of the prior 
methods, and because it is still com- 
paratively young, it may be confidently 
assumed that the future will see the 
adoption of instruments and techniques 
that will render it still more effective. 
In the meantime, it is safe to say that 
although we may look forward to tech- 
nological advances in the process, it will 
be a long time before we are likely to 
see any improvement in stick handling. 
for Robert M. Smoot pilots as if he were 
built into the ship. and enjoys every 
minute of it. 


xxx 
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... the key 
to efficient 
valve performance 


Needless to say, a valve must operate with precision to per- 
form efficiently in actual service. But to make this possible 
there must be precision in everything that goes before— 
precision in design, in selection of materials, and in finishing 
to exact specifications. 





Throughout more than a century of making valves--and 

valves only—‘“‘precision”’ has been the watchword at Powell. 
That is why today, in every branch of industry, Powell Valves | 
are noted for efficiency under any and all service conditions. | 


And don’t forget that Powell Engineers are always glad to 
help you select the precise valves to meet your individual 
flow control requirements. 





The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





Fig. 6003—Class 600-pound Cast Steel Gate 
Valve with flanged ends, bolted flanged yoke, 
outside screw rising stem and taper wedge 
solid disc. 


Fig. 1793—Large 125-pound Iron Body Bronze 
Mounted Gate Valve. Made in sizes 2” to 30”, 
inclusive. Has outside screw rising stem, bolt- 
ed flanged yoke and taper wedge solid disc. 
Also available in All Iron for process lines. 







Fig. 3061—Class 300-pound Cast Steel Swing 
Check Valve with flanged ends and bolted cap. 
Disc has ample lift to permit full, straight- 
way, unobstructed flow through valve body. 





Fig. 3003—Class 300-pound Cast Steel Gate 
Valve with flanged ends, bolted flanged yoke, 
outside screw rising stem and taper wedge 
solid disc. Fig. 1793 








THE PETROLEUM ENGINEER, March, 1948 









Pipe Line 
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Too meet the increased demands for 
natural gas in the markets that it serves, 
Panhandle Eastern Pipe Line Company 
built, in 1947, gas transmission facilities 


exc.usive BORE 


sive changes and ad- 
existing compressor stations, 


ditions to 15 of its 
and one 
new field gathering station. 

The new station was constructed in 
Haskell County, Kansas, near the town 
of Satanta. The equipment installed at 
this station consists of three 800-hp Clark 
Brothers compressor units. An innova- 
tion at this station is the method by 
which auxiliary power was eliminated. 
This was done by connecting to each 
engine two vertical centrifugal pumps 
mounted below the floor and driven 
through a single shaft. Thus each of the 
compressor units pumps its own cooling 
water requirements. 

\t Satanta station, locally produced 
natural gas, after having been dehydrat- 
ed, is compressed and discharged into 
the line leading to the Liberal compres- 
sor station, situated on the main trans- 
mission system approximately 25 miles 
to the southeast. 

\t Liberal station the compressor 
power was increased by the addition of 
four 2400-hp Cooper- Bessemer vertical 
engines installed in a two-bay extension 
of the existing main building. Prior to 
1947's addition, this station consisted of 
eleven 1000-hp horizontal gas-engine- 
driven compressors, each occupying a 
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28-ft bay in a building 68 ft wide and 
more than 300 ft long. The adding of the 
four 2400-hp vertical engines thus almost 
doubled the power in this station, but 
required, however, only a 56-ft addition 
to the building. 

Southwest of Liberal, Kansas, the 
company’s Sunray and Hansford com- 
pressor stations each received an addi- 
tional unit; Sunray, a 1000-hp Cooper- 
Bessemer vertical compressor, and Hans- 
ford, an 800-hp Ingersoll-Rand unit. 

East of Liberal station the 1947 pro- 
gram involved the installation of four 
1600-hp Clark Brothers vertical com- 
pressor units at Greensburg, Haven, 
Olpe, and Montezuma compressor sta- 
tions, respectively. Here again each of 
these main units drives its own recir- 
culating water pump through a gear- 
head with a shaft extending through the 
floor. 

At Louisburg station a 1000-hp 
Cooper-Bessemer vertical engine was 
added, and Pleasant Hill and Centralia 
station each received an addition con- 
sisting of a 2400-hp vertical engine of 
the same make. 

To carry out the 1947 program Pan- 
handle Eastern Pipe Line Company em- 
ployed the services of the following five 
construction firms: 

1. The Fluor Corporation, Ltd., Los 
Angeles, California, which built the ad- 
ditions to Liberal and Hansford stations. 

2. Fulton Engineering Company, Lub- 
bock, Texas, which built Satanta station. 


THE 


Panhandle Eastern’s 1947 expansion program 


By C. H. M. BURNHAM, Chief Engineer, Panhandle Eastern Pipe Line Company 


3. The Dresser Engineering Com- 
pany, Tulsa, Oklahoma, which built the 
additions to Greensburg, Haven, and 
Olpe stations. 

4. The Fish Engineering Company, 
Houston, Texas, which built the addi- 
tions to Louisburg, Houstonia, Centralia, 
and Pleasant Hill stations. 

5. The Graver Tank and Manufactur- 
ing Company, Chicago, Illinois, which 
not only built the addition to Monte- 
zuma station, but made extensive piping 
changes at Glenarm, Tuscola, Zionsville, 
and Edgerton stations. 

Piping changes, for the purpose of 
accommodating higher working pres- 
sures, were made also at all other sta- 
tions from Liberal eastward, in conjunc- 
tion with the various additions. 

Failure to receive the necessary 26-in. 
OD pipe resulted in no main line Joops 
being built in 1947. This program of 
main line construction, shown as “B” 
loops on the accompanying map, is 
scheduled to begin in 1948, and upon 
its conclusion will be further expanded 
by additional facilities known as the 
“C” facilities, application for a certifi- 
cate of convenience and necessity cover- 
ing which was filed March 5, 1947, with 
the Federal Power Commission. 

This most recent application contem- 
plates the construction of approximately 
355 miles of additional pipe line loops, 
and the installation in existing stations 
of compressor units totaling at least 
31,600 hp. Xk * 
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First in the U. S. to produce a 4- 
cycle Dual Fuel Diesel . . . first in the 


world to supercharge this type of 
offers the 
Lamar data as proof of thinking ahead 


engine . . . Worthington 
in Diesel engineering. But such records 
are only part of the Worthington econ- 
omy story. Today, with a scarcity of 
all fuels in prospect, you can save by 


USING THE CHEAPEST FUEL 
AVAILABLE 


Worthington Diesels, naturally as- 
pirated or turbo-charged, are built in 
three fuel-burning types — Oil, Gas 
or Dual Fuel. With Worthington Dual 


Fuel Diesels you can burn oil and gas 
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in any ratio, or switch to either com- 
pletely — and instantly — permitting 
lowest fuel costs under changing con- 
ditons. 
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THE WORLD'S LARGEST LINE 


Besides the widest range of Diesel 
and gas engine types and sizes, Worth- 
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ington brings a wealth of experience 
in design, construction, and applica- 
tion to provide you with maximum 
power at lowest cost. For further de- 
tails that prove there's more worth in 
Worthington, contact Worthington Pump 
and Machinery Corporation, Engine Divi- 
sion, Buffalo, N.Y. 


INGTON 






AMS 


Diesel engines, 150 to 
3,520 hp .. . gas engines, 
175 to 3,290 hp... dual 
fuel Diesel engines, 225 
to 3,290 hp. 
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View of machine shop showing at left a 10-in. precision drill press and lathe with cylinder guiding machine in place, prepara- 
tory to grinding the cylinder. At rear center is a portable floor crane and power-driven pipe threading machine. In the fore- 
ground is a power hack saw; at right rear is a 5-ft radial drill, and at right foreground is a 414-in. by 10-ft horizontal boring bar. 


Modern machine shop speeds repairs 


By W. E. NESTOR, Superintendent of Compressor Stations, Arkansas Louisiana Gas Company 


ODPvxinc the early spring of 1947 it 
became apparent that in order to handle 
the extensive repair work for our various 
compressor stations a more modern ma- 
chine shop at the 
| EXCLUSIVE | Rogers compressor 
station of the Ar- 
kansas Louisiana Gas Company would 
reatly facilitate the machining of en- 
ine and compressor parts during the 
regular summer repair period. 

Plans were therefore drawn up by our 
compressor station department engineers 
for a 30-ft by 60-ft fireproof building, of 
steel frame construction with corrugated 

heet covering. 

Due to the shortage of structural steel 
it was decided to fabricate the frame- 
work of used pipe by electric welding. 

Through our purchasing department 
the necessary quantity of 4-in. used pipe 
for columns’ and a string of 2-in. cork- 

crewed well tubing was obtained and 
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hauled to the site where the tubing was 
straightened in a 40-ton hydraulic press 
used at the old shop for removing and in- 
stalling bushings. 

Columns and trusses were fabricated 
on the ground and raised into place by a 
portable drilling mast used by our pro- 
duction department to drill water wells. 

All columns are 4 in. by 12 ft with 
welded base plate and are bolted to 
building foundation piers. Trusses, pur- 
lines, and girts are of 2-in. tubular con- 
struction. The entire framework is elec- 
tric welded throughout and roof trusses 
are designed to carry the load of our 
heaviest repair parts on the overhead 
crane block runway that extends the en- 
tire length of the building. 

Machine tools in the shop are all 
driven by individual motors and consist 
of a 20-in. by 18-ft engine lathe, a 5-ft 
Universal radial drill. a 20-in. sliding 
head drill press, a 10-in. precision drill 
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press, high speed tool grinder, power 
hack saw. 40-ton hydraulic press. and 
power pipe threading machine. 

There is also a 444-in. by 10-ft portable 
boring bar permanently mounted on a 
base plate for boring large cylinders. 
This bar can be dismantled and trans- 
ported to any of our stations to rebore 
cylinders without removing them from 
the engine or compressor mounting. 

A crank pin power driven turning ma- 
chine is part of the shop equipment, and 
this, too, being portable can be trans- 
ported to wherever it may be needed for 
truing up worn crank pins. It has a ca- 
pacity for handling up to 1l-in. diam 
crank pins. 

Several special tools to facilitate re- 
pair work were designed by our com- 
pressor station department engineers 
and built in our new shop. One of these 
is a precision cylinder grinding machine. 
which is mounted on the lathe carriage 
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ee Notes) BROWN METER METER 
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A es a NO. 5 
verage Upscale 0.15% res 
: 0.4 
a Downscale 0.16% 0.58% pe rp 0.15% 
noe a ee 1.10% | 1.43% | o.a0g 0.80% 
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E}- Sensitivity 0.10% 0.12% | 0.12% | 0.12% | 0.10% 


Z}-Dead Zone 0.25% | 0.23% | 0.23% | 0.70% 
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42 secs 32 secs 37 secs 
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Consider the results of this comparative performance test conducted 
by Brown engineers. 


The test sought the answer to the all-important questions: In the final NOTES 
analysis, what is the flow meter’s ultimate installed performance? How ih seit: Winall sak. ie eatin 
easy 1S the meter to operate and maintain at top performance? full scale differential pressure. 

Every effort was made to be unbiased. Regular production models were Calthration Error: Diferccace be 
used, from the Brown plant as well as from competitors. Each meter was tween instrument readings and an ac- 
carefully adjusted for best performance. On competitive meters, if the curate standard water column. 

“as received” calibration was poor, the instrument was recalibrated to BY Readability: A function of length of 


arc for full scale pen travel and of 
number and fineness of chart gradua 
tions. 


obtain minimum error. 
The figures speak for us. Brown more consistently ranks “tops” in per- 


formance features. Let us prove it in your plant under your operating Senelitetie: Minimum chenge in the 





conditions. differential pressure required to cause 
Performance counts! motion of pen. 

A descriptive booklet will gladly be sent to you. Ask for Catalog No. 2221. Dead Zone: Zone in which ditteren 

: tial pressure can be varied, from a set 

THE BROWN INSTRUMENT CO., 4475 WAYNE AVE., PHILADELPHIA 44, PA. ee ee 

causing pen motion. 

DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. "hi hi 

Offices in principal cities of the United States, Canada and instrument to record an instantaneous 

throughout the world. : 100% change in differential pressure. 


BROWN 


FOR BETTER PROCESSING MINNEAPOLIS 
| =| Honeywell 
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Pipe Line 

ind capable of precision grinding cylind- 

ers up to 12 in. diam and 36 in. long. 
(nother is a hand operated floor crane 

for lifting heavy engine parts from shop 

floor to the machine tools. It has a ca- 

pacity of 3000 Ib. 


\ milling attachment for the engine 
lathe is a part of the shop equipment and 
enables the operator to perform many 
operations, such as milling keyways in 
shafting and bushings, milling teeth in 
gears, and many other jobs that other- 
wise would require the use of an ex- 
pensive milling machine. 

Such replacement parts as crank pin 
boxes, wrist pin boxes, wrist pins, ex- 
haust valve guides, exhaust valve and 
inlet valve seats, compressor suction and 


MOISTURE RESISTANT 





ACID = 






HEAT RESISTANT 


REINFORCES COATINGS 





























for 


PERMANENT 
PIPELINE 
INSTALLATIONS 


————., 


FIBERGLAS 
UNDER- 
GROUND 
PIPE 
WRAP 





Midwestern has delivered more than 2,000,000 squares of famous 
Owens-Corning Fiberglas Underground Pipe Wrap in the past few 
months—and millions of additional squares are on firm order for 


future delivery. 


Fiberglas Pipe Wrap is available in continuous rolls up to 1000 feet 
in length—no splicing or patching. Fiberglas’ consistent tensile 
strength and uniformity doubtless holds the answer to YOUR corrosion 


problems, too! 


Ss MIDWESTERN 


TULSA, OKLAHOMA 
OKLAHOMA CITY, OKLAHOMA 


105 N. Boulder 
15 S. W. 29th St. 


rourouenr £O.,INC. 


Phone 3-4113 
Phone 7-4342 


DISTRIBUTORS—OWENS-CORNING Fiberglas Underground Pipe Wrap * CONTINENTAL 


Red Seal Engines *« UNIT Cranes & Shovels 


WOOLDRIDGE Earthmoving Equipment 


* BARNES Centrifugal Pumps « VIBER Concrete Vibrators «© MANITOWOC Speed Cranes 
* PAGE Drag Line Buckets « PENN Safety Switches « DAVEY Compressors « J. &. L. 
Wire Rope « THOR Air Tools « Full Line General Contractors’ Equipment 

















One bay of the building is used to store 
spare engine parts. This is a rack for 
pistons. They can be picked up easily by 
a chain block on an overhead trolley. 


discharge valves, cylinders and piston- 
for our auxiliary engines and other re- 
placement parts are made entirely from 
forgings and castings obtained locally, 
effecting a considerable saving in main- 
tenance cost and delays in shipment. 

Ample daylight lighting is provided by 
large steel sash ventilator type windows 
in continuous rows on each side of the 
building. Night lighting is effected by 
the installation of twelve 200-watt over- 
head reflector lights, with individual 
lights at each of the larger machine tools. 

Compressed air piping is installed 
throughout the shop with convenient out- 
lets for operating air driven tools for 
chipping, drilling, reaming, etc. 

Focal color painting of all machine 
tools serves as a safety measure, as well 
as relieving eye strain and fatigue of 
operators. 

Electric power and lighting facilities 
were designed by and installed under the 
supervision of P. J. Chandler, assistant 
superintendent of compressor stations. 

Building and special machine tools 
were designed by and built under the 
supervision of G. D. Green, assistant 
superintendent of compressor stations. 

Photographs illustrating this article 
are by J. E. Hampson, Arkansas Lou- 
isiana Gas Company photographer. % 

& & & 


There are more than 3600 oil and 
gas fields in the United States, em- 
bracing 846 counties in 26 states, ac- 
cording to The Petroleum Data Book. 
These oil and gas fields contain a to- 
tal of more than 484,430 producing 
wells. The average daily production 
of oil wells in 1946 was 11.2 bbl.; 
the average for gas wells was 265,- 
000 cu ft. U. S. oil and gas fields 
cover a total area of about 7,900,000 
acres. Lands under lease by oil and 
gas operators in the United States are 
conservatively estimated at more than 
125,000,000 acres and most of this 
vast area is being explored for oil 
and gas. 
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We'll help you engineer | 


the correct pump to 





your application 


VERTICALS 


VERTICAL DEEP WELL AND CLOSE- 
COUPLED TURBINE PUMPS—HYDRO- 
FOIL PROPELLER AND MIXED FLOW 
PUMPS — MINE PUMPS - HI-LIFT 
PUMPS—-UNDERWRITERS' AP- 
PROVED VERTICAL FIRE PUMPS — 
DOMESTIC WATER SYSTEMS. 


HORIZONTALS 


GENERAL PURPOSE PUMPS-— 
BOILER FEED PUMPS —-SEWAGE 
PUMPS-—CHEMICAL PUMPS-— 
UNDERWRITERS’ APPROVED 
FIRE PUMPS—REFINERY AND 
PROCESS PUMPS. 





Plan wilh erless 


FOR unbiased PUMP 
RECOMMENDATIONS 


FOR MOST SERVICES 7 ALL INDUSTRIES 





Peerless manufactures pumps in both verti- 
cal and horizontal types for most services 
in all industries. Bulletins describing individ- 
val applications of each of these types of 
pumps are available on request. 


PEERLESS PUMP DIVISION) MiiunaammGune Mid-Continent Supply Company 


FOOD MACHINERY CORP. 


Factories: Los Angeles 31, Calif.; Quincy, Ill.; Indianapolis, Ind. 
District Offices: Chicago 40, 4554 N. Broadway; New York 5, 
37 Wall St.; Atlanta Office: Rutland Bldg., Decatur, Georgia; 
Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 


Distributors in all Principal Cities 
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It’s NAYLOR Light-weight PIPE 


Naylor is the one light-weight pipe with the built-in 
strength and safety to handle jobs normally requiring 
heavy-wall pipe. In oil field service, Naylor meets 
requirements for gas and oil gathering lines, gas and 
oil lines, vacuum lines, salt water disposal, de- 
watering, sludge lines and other applications. Naylor 


simplifies the tough jobs. 


| 
| 


NAYLOR PIPE COMPANY * 1240 East 92nd Street, Chicago 19, Illinois 


NEW YORK OFFICE: 
350 Madison Avenue 


Ft. Worth, Texas and Branches 
Exclusive distributors in 
Mid-Continent and Gulf Coast Areas 

















































Vapor output to heat input ratio for 


petroleum storage tanks exposed to fire* 


By a storage tank is exposed to fire, its 
contents will be made to boil. Provision 
must be made to release the vapors. If 
the tank venting equipment is not large 
enough, the tank may be damaged and 
in already hazardous condition may thus 
he made more critical. 

In this paper, generalized factors are 
derived for selecting the tank vents or re- 
lief valves. The procedure will be useful 
for two reasons: (1) Tedious computa- 
tions are bypassed, and (2) the venting 
requirement for contents of various com- 
positions may be readily visualized. Both 
pressure and atmospheric storage tank 
venting are considered. 

lhe procedure for selecting tank vents 
.ounds quite straightforward. You esti- 
mate the total heat-input rate to the tank 
from the surrounding fire. Then you look 
up the latent heat of vaporization for the 
material in the tank. Heat-input rate 
divided by latent heat gives the rate at 
which the contents of the tank are vapor- 
ized. Then, knowing the vapor rate and 
its temperature, a valve can be selected 
to protect the tank at any desired pres- 
sure, 

The first step—the estimation of the 
leat-input rate—may be but little better 
than an educated guess. A few recom- 
mendations have been published.!: 2-3-4 
lt is beyond the intended scope of this 
paper to do other than cite these refer- 
ences, 

\fter you have decided upon a heat- 
input rate, the methods proposed in this 
paper will make the selection of venting 
equipment for petroleum products as 
simple and direct as possible. We start 
with a unit heat-input rate—- 1,000,000 
Btu per hr. For low pressure tanks, we 
how factors giving the air-equivalent 
enting rate. For high pressure tanks, the 
factors give directly the relief valve noz- 
zie area. These factors are special group- 
ings of physical or thermodynamic prop- 
erties. They do the work---once and for 
ill—of combining heats of vaporization. 
density, vapor pressure, etc.. to obtain 
vent sizing data. 

Our starting point in this work was a 
reference to such a factor in the NFPA 
Handbook of Fire Protection’. They 
refer to a typical straightrun gasoline 
from Mid-Continent crude oil. “From the 
inalysis of the distillation characteristics 
of the typical gasoline, the maximum 
rate of vaporization, expressed in terms 
of cubic feet per hour, was found to be 
numerically equivalent to one-sixtieth of 


o 
*Presented before California Natural Gaso- 
Associntion, December 4 947. 
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the heat-absorption rate expressed in 
Btu per hour per sq ft of cylindrical 
tank surface. They used a vapor specific 
gravity of 2.5. For our unit heat-input 
rate of 1,000,000 Btu per hr, this gives 


an air-equivalent venting rate of: 
1,000,000  —— \/2.5 - 


26,300 cu ft per hr 

This is approximate, since the correc- 
tion for vapor temperature was not made. 

We desired first to examine the deriva- 
tion of this factor, and then in the course 
of so doing, to obtain similar factors for 
other materials and pressures. Finally. 
the results should be expressed in terms 
convenient for valve sizing. Vents for at- 
mospheric tanks are rated by their manu- 
facturers in terms of the number of cubic 
feet of air they will pass per hour at 
various pressures. For this reason. we 
have expressed the venting capacity re- 
quired for low pressure tanks in terms 
of air-equivalent venting rate. 
@ Derivation for atmospheric storage 
tanks. 
Given: A low pressure petroleum storage 
tank, within which its liquid contents are 
being boiled. The heat-input rate is arbi- 
trarily selected. 
Find: The air-equivalent venting rate. 
i.e., the rate of air flow measured at 
standard conditions. which when flowing 
through a given orifice at 60 F will cause 
the same pressure drop as would the 
vapors actually flowing from the tank. 


-_ Po. 1 en Se Oe 
0 ; WVe— Vi) on M, 
ue (1) 
Where: 
Q = air rate equivalent to the vapor 


rate leaving the tank. cu ft/hr. 
H — heat-input rate, Btu/hr, 
L = latent heat of vaporization at at- 
mospheric pressure, Btu/Ib. 
V — specific volume. cu ft/Tb. 
P — pressure, psia. 
7. — perfect gas deviation factor, 
T = temperature. R — F -! 460. 
M = molecular weight. 
Subscript: 
G refers to the vapors in the tank. 
L refers to the liquid in the tank. 
S refers to standard conditions. 
\ refers to air. 
Where no subscript appears, reference 
is made to the vapors in the tank. 
In equation (1), the ratio H/L gives 
the weight rate at which vaporization oc- 


curs. The term (V,,—V,,) expresses thir 
number of cubic feet of vapor leaviny 
the tank per pound of material vapor- 
ized. The ratio P,;/P, corrects this voi 
ume from tank pressure and tempera 
ture to standard conditions. The radica|! 
term can be considered as a correction 
factor to convert the volume rate of ac- 
tual vapors to its equivalent rate of ai: 
flow. 

Equation (1) expresses a heat bal- 
ance to which factors have been applied 
to make the answer come out in the de- 
sired terms. It has been assumed that all 
heat is absorbed in the latent heat of 
vaporization; and none of the heat con- 
tributes toward superheating the vapors. 
or in chemical changes such as cracking. 
With this limitation, equation (1) js 
completely rigorous — but awkward to 
work with. Considering that we are deal- 
ing with low pressures, the following ap- 
proximations can be made: 

Z, = La = 1 
RT, 

V.— Vi = Ve — 
we ar 

The following numerical values are 
used: 

Ty = 520 deg R 

P, = 14.73 psia 

R = 10.7] 

M, = 28.966 


Substituting the foregoing into equation 
(1): 


T M 
x . . = ») 
A = 308 X75 Vr: @ 
The term Q/H is the ratio we desire 
to evaluate. It gives directly the air- 
equivalent venting rate per unit heat-in- 
put rate. The product LM is the molal 
heat of vaporization. The group T/LM 
will be recognized as the reciprocal of 
Trouton’s ratio, LM/T. For many sub- 
stances at their atmospheric boiling 
points, Trouton’s ratio has a value of 
about 21. A more refined value of Trou- 
ton’s ratio may be obtained from the 
Kistiakowsky equation (5): 
LM 
, 
This equation reflects the observed fact 
that the value of Trouton’s ratio in- 
creases with the boiling point. It is in 
good agreement with data for a wide 
range of non-polar substances. 


75944571 logT . (3) 


Equation (2) can now be written as: 
Q /M/T 


H ~ 246441404 t* °C! 
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A 4-piece band can carry any melody that a big symphony orchestra 
can play ... but only a symphony can bring out all the tonal variations 
and quality of a complicated masterpiece. 

The symphony is better, of course, because no instrument is missing 
— nothing has to be improvised. The most minute values are brought 
out by an integrated organization of highly talented individuals — each 
adding to the special talents of the others. 

It’s much the same in creative engineering. No one man can hope 
to know all that has to be known about the design and construction of 
a modern refining unit. Collaborating on the problems of Kellogg 
clients are more than 1,000 topflight engineers and technicians in 22 
different fields —a pool of enginering “know-how” that is unique in 
the annals of petroleum processing. 
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FIG. 1. Atmospheric storage venting. 


Watson and Nelson® have correlated 
molecular weight and boiling point for 
petroleum hydrocarbons. They intro- 
duced a special modulus to characterize 
whether the material is paraffinic (high 
values of “K’’) or aromatic (low values 
of “K”). Using their correlation to elimi- 
nate molecular weight from equation 
(4), Fig. 1 was constructed. It shows the 
ratio O/H as a function of temperature; 
i.e., the boiling point of the liquid, and 
of the Watson and Nelson characteriza- 
tion factor, K. An imperical line is shown 
that we propose for general use. 

The equation for this imperical rela- 
tionship is: 


. EN ae (5) 
H’ 30 “_—™ 
W here: 
Q’ = air-equivalent venting rate, M cu 
ft/hr, 


H’ = heat-input rate, MM Btu/hr. 
t = boiling point, F. 


It is evident from equation (5) and 
Fig. 1 that values of Q/H increase with 
temperature. Then, other things being 
equal, a larger vent would be required 
for a high boiling material than for a 
low boiling material. This raises the 
question as to what temperature to use 
in the case of a mixture having a wide 
boiling range. 

\s the contents of a tank containing a 
wide boiling mixture are boiled away. 
two things happen: (1) The temperature 
increases and the “Q/H” ratio increases 
in accordance with equation (5); (2) 
the liquid contents of the tank decrease. 
thereby decreasing the area exposed to 
flame, and decreasing the heat-input rate 
to the tank. In general, the second of 
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these effects will control. As_ boiling 
progresses, the liquid volume and total 
heat-input rate will decrease faster than 
the temperature “Q/H” ratio increase. 
The initial boiling point on the distilla- 
tion curve should ordinarily be used for 
“t” in equation (5). An exception to this 
would be a high boiling material contain- 
ing a small percentage of a low boiling 
fraction. The front of the distillation 
curve of such a blend would be abnor- 
mally steep. Another exception occurs in 
the case of large tanks if the formula 
used for heat-input rate considers only 
the surface up to a stated elevation above 
grade. Liquid in a tank above this eleva- 
tion would have to be boiled off before 
any reduction in heat input were allowed. 
For example, if a tank can be filled to 
40 ft, and if the walls of the tank only 
up to 30 ft were considered for heat in- 
put, then the 25 per cent point on the 
distillation curve should be used for “t” 
in equation (5). 


If the tank is to operate under a slight 
pressure, say up to 15 psig, equation (5) 
can be used in the following manner. For 
“t” in equation (5), use the boiling point 
of the material at atmospheric pressure. 
This will introduce small errors into the 
values of “L,” “V,” and “T” of equation 
(1). The net error due to pressure can 
be corrected by increasing the value of 
“Q’/H” obtained from equation (5) by 
1144 per cent for each pound per square 
inch pressure above atmospheric. For 
example, for a pressure of 10 psig. mul- 
tiply equation 5 by 1.125. 

@ Derivation for pressure storage. 

Given: A pressure-type petroleum stor- 

age vessel, within which its liquid con- 

tents are being boiled. The heat-input 
rate is arbitrarily selected. 


THE 


FIG. 2. Pressure storage venting. 


Find: The relief valve nozzle area neces- 
sary to discharge the vapors. 

The following is the formula for relief 
valve capactiy from the API-ASME 
Code for Unfired Pressure Vessels’. 
It has been modified by the inclusion of 
the perfect gas deviation factor: 


ar 
W = 306 AP 7 ——— 


Where: 
W = weight rate of flow through re- 
lief valve, lb/hr, 


P = pressure at valve inlet, psia, 

T = temperature at valve inlet, °R 
°F 460. 

M = molecular weight of vapors, 


Z = perfect gas deviation factor at 
valve inlet, 


A = relief valve nozzle area, sq in. 


(HY, 
w=(2)0-%) 2. 


Where: 
H = heat-input rate, Btu/hr. 
L = latent heat of vaporization, 
Btu/Ib, 
V,; = specific volume of vapor in tank, 
cu ft/Tb. 
\,. = specific volume of liquid in tank, 
eu ft/lb. 
The ratio H/L gives the weight rate at 
which boiling occurs. The term (1— 
V,/V,;) is the fraction of total material 
vaporized which leaves the vessel. 
By definition. 


PV. M 
Z * 8) 
Z RT ( 
Where: R = gas constant = 10.71. 
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Courtesy Union Oil Company of California 


A Petreco Electric Desalter doesn’t exactly shake out the salt, but it sure gets 
rid of it-right now. Most Petreco desalters are getting 90% or better removal— 
98, 99 and 100% removal efficiencies are not unusual. Desalting eliminates the 
nuisance of frequent refining shut downs caused by salt plugging, hard coking 
and HCI corrosion. Desalting insures greater capacity, longer runs, and smoother 
operations. If you're having any salt difficulties, get in touch with us. We've 
helped some mighty good refining men shake the salt problem out of their hair. 
The Petreco process is not expensive; a Texas refiner recently figured his 
Petreco desalter paid off in less than six months. Get in touch with a Petreco 
engineer—he’ll show you the figures! 


PETROLEUM ROCTIENIEG (2:5 an Some oc es 


530 West Sixth Street, Los Angeles 14, Calif. 


RE<O 


PETROLEUM PROCESSES } orrntancnc 
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INDUSTRY’S 
LEADING 
CENTRIFUGE 


You can maintain your required speed for the 
full period of the test with much less effort. 
Curtin centrifuges, proven world-wide, are 
heavy duty, rigidly constructed, and extremely 
simple in design. Illustrated bulletin, giving 
full details, available upon request. 


W:H:C N«CO. 


POWERFUL 
BEAM.. 


or Bright 
FLOODLIGHT 


aaa WHEN YOU CARRY... 


ECOLITE 
72 


This is a safe, efficient, 
economical lantern that 
gives you a strong 1500 
ft. beam or a bright 
floodlight. It is easy to 
carry, tilts and pivots, 
gives you lots of light 
where needed. Car- 
ries Underwriters’ 
Laboratories’ recom- 
mendation for use in 
Class I Group D Hasz- 
ards. Low Price. See 
it at once, At Oil 
Well Supply Stores. 


ECONOMY ELECTRIC LANTERN CO. 
STURGEON BAY, WISCONSIN 
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Equation (6) may be rearranged, and 
values substituted from equations (7) 
and (8): 

A | Ve—V; 

HW 1001 \/PV,. I, 

en ee eee ee (9) 
The ratio A/H may be considered as a 
multiplier to apply to heat-input rates to 
obtain a required relief valve area. Equa- 
tion (9) may be evaluated in the follow- 
ing ways: 

a. For any material for which tables 
of thermodynamic data are available, 
substitutions may be made from the 
tables directly into equation (9). 

b. The group PV,, may be evaluated 
from correlations of perfect gas devia- 
tion’. The second group of the equa- 
tion, (Vg—V,,) /L, may be recognized as 
a part of the Clausius-Clapeyron equa- 
tion, from which: 


\ \ - hk _ l 
1, T (dP/dT) 
Where: 


K is a constant to make the units of 
the equation consistent. 


(dP/dT) is the slope of the vapor- 

pressure curve. 
The pressure - temperature differential 
may be evaluated graphically from a 
vapor-pressure curve. Or, it may be eval- 
uated analytically by the differentiation 
of an imperical vapor-pressure equation. 
Such a procedure is described by Houg- 
en and Watson® and by Perry’. 


c. The latent heat of vaporization may 
be obtained in the following manner: 
Equation (3), the Kistiakowsky equa- 
tion, will give the latent heat for the ma- 
terial at atmospheric pressure. Correla- 
tions betwen latent heat and pressure are 
available*’:'°. These relationships may 
be used to obtain a correction factor to 
correct the latent heat at atmospheric 
pressure to that at the desired pressure. 
The specific volumes may be obtained as 
in (b) above 1. 

We evaluated equation (9) by meth- 
ods (a) and (c). By method (a), we 
calculated “A/H” using Sage and Lacey 
tabulated data for methane!*, ethane’, 
propane’, isobutane'®, n-butane’®, and 
n-pentane'*, By method (c), we calcu- 
lated A/H for octane at 30, 50, and 100 
psia and for pentane at 42 and 95 psia, 
using Edmister’s correlations’. The 
points for pentane calculated by method 
(c) agreed very closely with those ob- 
tained by method (a). The results of 
these calculations are plotted on Fig. 2, 
against pressure. A consistent relation- 
ship was found, which we recommend for 
general use. It is represented by the fol- 
lowing imperical equation: 


(10) 


SMe (11) 
W p ’ a eee 
Where: 


A = relief valve nozzle area, sq in.. 

H’ = heat-input rate, MM Btu/hr. 

P = pressure in tank, psia. 

The LPG Safety Orders of the Cali- 
fornia Department of Industrial Rela- 


tions give the following formula for re}.-f 
valve area’®: 
0.77 a 
p +15 
Where: 
a = surface area ol vessel, sy ft, 
» = working pressure of vessel, psiv. 
A comparison can be made betwee: 
equations (11) and (12). This is +, 
pressed in the following table in terms «| 
the heat-input rates which, when used 
with equation (11), will give the sane 
relief valve size as equation (12). Two 
sets of figures are given, depending upon 
whether equation (12) is construed to 
apply to the pressure at full valve ca- 
pacity (i.e., no accumulation) or-to the 
working pressure plus 50 per cent pres- 
sure accumulation. 


Heat-input rates, which when used in equ:- 
tion (11) will give the same relief valve aren 
us equation (12). 


oo Accumulation 


Pressure, ps! G per cent 50 per cent 
30 12,206 Btu, hr 14,640 Btu. hr 
50 11,880 Btu, hr 15,450 Btu, hr 
8U 11,300 Btu hr 15,500 Btu, hr 
200 9,620 Btu, hr 13,920 Btu, hr 


Equation (11) accomplishes for pres- 
sure storage the same thing equation (5) 
accomplishes for atmospheric storage. 
Both are expressed as simple function- 
of a single easily obtained variable. Both 
give valve-sizing data in convenient units 
for selecting venting equipment, and 
both are expressed in terms of a unit 
heat-input rate of 1,000,000 Btu per hr. 
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New portable rig has 


safety and light weight 


By NICHOLAS A. D'ARCY, JR. 


BE ccenriy placed in operation is a 
trailer-mounted drilling rig that is one 
of the first truly postwar oil well servic- 
ing and drilling rigs*. This modern 

semi - trailer - 
| EXCLUSIVE mounted unit is cap- 

able of servicing the 
deepest wells, and it can be used to drill 
economically to 7500 ft when using 31- 
in. drill pipe. The unit complete with 
450-hp engine and 96-ft derrick is with- 
in the California legal road weight and 
dimension requirements even when the 
drilling line and traveling block are in- 
cluded. Widespread use of aircraft type 
alloy steel, seamless steel tubing, alloy 
aluminum plate, aluminum structural 
shapes, and aluminum castings make it 
possible to reduce the overall weight to 
below the legal maximum. 

Remote controls, hydraulic drive to 
the catshaft, shaft drive rotary table 
drive, hydraulic main drum and sand 
reel brakes, hydraulic torque converter 
drive and air clutches are among the 
other modern developments incorporated 
into this unit. One of the interesting 
features of the specifications is that the 
manufacturer rates it to pull certain 
loads at a minimum speed of 90 fpm 
rather than rating it to drill to any spe- 
cific depth. For instance, it is rated to drill 
to 5000 ft with 5 9/16-in. drill pipe and 
pull off bottom with this load at 90 fpm. 
The same speed in hoisting is obtained 
from 7500 ft when drilling with 3 ¥-in. 
drill pipe; 12,000 ft of tubing can be 
hoisted with a hook speed of 72 fpm. 
These figures are based on performance 
with engines developing approximately 

*Manufactured by Waldrip Engineering Com- 


pany, Hollywood, California. The rig is desig- 
nated as the 622-4. 


350 hp. In addition to having sufficient 
power to pull the deepest wells, the 
unit is equipped with a sand reel having 
a capacity of 18,700 ft of 1-in. diam 
wire line, or 12,000 ft of 5g-in. line. 

@ Trailer construction. One of the out- 
standing features of this rig is the con- 
struction of the trailer. Standard trailer 
design was disregarded and in its place 
aircraft design was adapted to trailer 
construction. The frame is constructed of 
aluminum alloy plate, which forms the 
entire skin of the trailer and is the trailer 
frame. The engine is supported on 
aluminum structural shapes and_ the 
guarding is constructed of aluminum 
sheet. The gooseneck of the semi-trailer 
is the only major portion constructed of 
structural steel. Widespread use of 
aluminum greatly reduced the weight of 
the trailer and at the same time provided 
the required strength by utilizing the 
full depth of the trailer frame and hoist 
frame as a structural member. 

@ Power transmission. The engine is 
situated near the gooseneck of the trailer 
near the bottom of the frame with the 
crankshaft of the engine parallel to the 
longitudinal axis of the trailer. A hy- 
draulic torque converter is attached to 
the bell housing of the engine and it in 
turn drives into a reversing gear box. 
This box provides for a straight through 
drive in forward speeds and a reverse 
through heat-treated alloy steel gears. A 
right angle gear box is used to change 
the direction of the drive in order to 
transmit the power to the hoist drums. 
The right angle box is of the gear and 
two pinion construction with the right 
angle drive powering the hoist while the 
through drive powers the rotary table. 
Remote controlled clutches make it prac- 


Rear view of drilling unit on the road. Control box 
is carried on fender to keep unit within legal limits. 
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Power curve, portable drilling rig. 


ticable to operate either the hoist or the 
rotary table independently or to drive 
hoth simultaneously. All these gears are 
spiral bevel heat treated and are capable 
of transmitting 325 net hp. 

@ Rotary table drive. The rotary table 
is driven by means of a shaft connected 
to the output of the right angle gear 
box. An airflex clutch is mounted on this 
shaft, which permits engaging and dis- 
engaging the rotary table by means of a 
simple air valve. A vertical chain drive 
in an oil-tight case is used to transmit 
the power when the rotary table is on 
an elevated derrick floor while the traile1 
remains at the ground level. The pro- 
peller shaft drive is made to rotate in a 
direction permitting any standard rotary 
table to be used, and the gear ratio pro- 
vides for table speeds up to 325 rpm. 

@ Hoist. The hoist proper is of two- 
drum construction with a 46-in, long, 17 
34-in. diam main drum and a 44-in. long. 
15-in. diam sand reel drum. The drive 
from the right angle gear box to each 
hoist shaft is through multiple strand 
roller chain operating on cut tooth flame- 
hardened sprockets. The sand reel drive 
is equipped with a clutch on the counter- 
shaft to provide for disengaging the 
sand reel drive while hoisting. The drums 
are mounted on large diameter trun- 
nions, which are built into the aluminum 
trailer frame. No drumshafts are used 
and this reduces the overall weight of 
the unit. The main drum is equipped 
with a heavy-duty airing clutch on each 
end of the shaft, which provides two 
speeds to the main drum. The unit can 
be shifted from one speed to the othe: 
without stopping and the spread in ratio 
between high and low is approximately 
2.6 to 1, The sand reel has a single airing 
clutch and a single hoisting speed. The 
torque converter provides a range of 
speed on the sand reel of between 353 
fpm and 1280 fpm even though but a 
single mechanical speed is provided. 

Full wrap brakes are actuated by hy- 
draulic pressure and the brake lever is 
placed at the control panel at the front 
derrick leg. Flame-hardened alloy steel 
brake rims insure maximum brake rim 
life. 

The hoist has a stalled single line pull 
of 45,000 lb in low gear and more than 
30,000 Ib pull at 200 fpm line speed. 
These pulls and speeds are based on 
engines developing 350 net hp. The use 
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hydraulic torque converter makes it 
practicable to drive the hoist with but 
two speeds on the main drum and it also 
reduces the shock load imposed on all 
portions of the unit. 
@ Engines. The first 622-4 unit de- 
ered by Waldrip was powered by a 12- 
cylinder, 2-cycle twin diesel engine that 
capable of developing a maximum of 
85 hp at 1800 rpm. Other engines of 
imilar horsepower capacity can be used 
it light weight high speed engines are 
st suitable for this type of drive. A 12- 
ylinder 2180 cu in. displacement natu- 
11 gas or butane engine is also available 
r this unit, and it will develop well over 
00 hp at 1600 rpm. Both engines have 
1 weight under 7000 lb. and this is essen- 
ial if the complete unit is to remain of 
1 legal weight. 




























| extending the derrick. The other set 
the main drilling controls, which are 
ouped into a panel that may be placed 
iny convenient position for the driller. 
When high derrick floors are utilized 
controls are generally situated at 

front right-hand derrick leg and at 

out waist level above the derrick floor. 
the unit is used for servicing deep 
(ls and the high derrick floor is not 





required the main control panel would 
be at waist level when the operator is 
on the ground. 

The raising controls include the hy- 


‘draulic engine throttle control, air con- 


trols for both drum clutches and sand 
recl clutch, rotary table clutch, and the 
torque converter brake control in addi- 
tion to the controls for the derrick rais- 
ing screw and the air motor, which ex- 
tends and telescopes the upper derrick 
section. The main drilling control panel 
includes in addition the hydraulic brake 
levers for both the sand reel and main 
drum brakes and the cathead controls, 
but this panel does not include controls 
for raising or extending derrick. 

Air clutches are used on all the drum 
drives and for the final clutch on the 
rotary table drive. These are all con- 


connection with the air clutch control or 
by a separate foot valve. Hydraulic con- 
trols are also used in connection with 
the derrick extending motor, the main 
gear box shift, and the right angle gear 
box clutches. The main drum brakes are 
controlled by means of balanced air 
valves actuating hydraulic mechanism 
and the sand reel brake is actuated by 
direct hydraulic control. Both brakes are 


controlled by small levers that can }b 
placed at remote positions to mee 
changing drilling or servicing program- 
The catheads are mounted on a se; 

arate catshaft, which is driven by a hy 
draulic motor. The hydraulic pum), 
which supplies power to the catshai: 
motor, is driven from the main drive lin 

at speeds not affected by shifts in dray 

works speeds. This shaft can be raised «; 
lowered, when the unit is built, to a: 

commodate drilling floors of variou 
heights and its speed can be controlle:! 
independently of the speeds of othe: 
drilling operations. A friction break-oui 
cathead is mounted on the rotary sid 
and_a friction spinning cathead is on the 
driller’s side. 

@ Derrick. The 96-ft, 240,000-lb hook 
load capacity derrick is constructed en- 


craft-type tubing and aluminum alloy 
plates and shapes. The derrick is of two- 
piece telescoping all-welded construc- 
tion. Four guys are required for stability 
although the derrick has a factor of 
safety greater than unity when unguyed. 

One of the interesting features of the 
derrick is the crown block construction. 
This item is at a critical point with re- 
spect to weight when raising the derrick, 


@ Controls. Two sets of controls are trolled by balanced air valves that con- tirely of seamless alloy steel tubing to aul 
tandard equipment with the 622-4 drill- trol the pressure of air admitted to the obtain maximum strength with mini AIF 
rig. One set of controls is at ground clutches. The engine throttles are con- mum weight. It is estimated that approxi FRI 
level on the main trailer frame, and con- trolled by hydraulic controls and they mately 7000 lb was saved in the derrick 
ols all funetions pertaining to raising can be actuated either by hand valves in construction by using alloy steel ai: co 


aged 

im Front view of outfit when rigging up. 
Drilling mast and rotary table are set 
on 10-ft light weight substructure. 
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View shows power control box, rotary 
tachometer, and spinning cathead. 
Controls visible are: Main drum 
brake, sand reel brake. sand reel 
eluteh and throttle, main drum clutch 


and throttle, drive control. 


rotary 






























BREWST SIGNING 
INCREA ly NAP ROFITS:! 













se & 
ALL CONTROLS 
AIR OPERATED 
FROM CENTRAL 
CONTROL PANEL 


OIL BATH COMPOUND 

















4 500 H. P. TRANSMISSION 
12 LINE SPEEDS—6 ROTARY SPEEDS 






~ 
<td FRICTION CLUTCHES THROUGHOUT 


FOR 7500’ DRILLING —“S.soeu a. 


The advanced design and construction features of the Brewster N-7 
will give you better, faster, and more economical drilling. Compact, 
unitized on single skid, the N-7 is perfect for drilling to 7500 ft. with 
4/2-in. pipe. 

















RS-18 ROTARY 


200 TON BLOCK 


Perfectly balanced. Stream- 
lined, individual lubrication 
for each of 5 sheaves. 


6-S SWIVEL 


220 ton capacity. Anti-fric- 
tion heavy duty roller bear- 
ings operate in oil. 


Full 18-in. table opening Pre- 
cision built spiral bevel gears 
running in oil. 








SOLD BY: Reams Supply Company 


Industrial Supply Company Bovaird Supply Company 


EXPORT SALES: Baird Supply Company 
420 Lexington Avenue, New York 17, New York 
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is built largely of aluminum alloy 
lates and shapes. The entire crown 
ck structural frame is fabricated from 
luminum plate, and the catline sheave 
id highline sheave are both made from 
ist aluminum. The 30-in. diam casing 
sheaves are of alloy cast steel and 
mounted on anti-friction bearings. 


j 


lhe crown block sheave pin is a heat- 
ited alloy steel tube to conserve 
ight 


@ Derrick safety features. Safety pre- 
tutions have been provided in’ the 
errick both to prevent dropping it while 
xtending and telescoping the upper sec- 

and to prevent dropping the tele- 
oped sections while raising and lower- 
Phe derrick is raised to the drilling 
position by means of a built-in screw 
nechanism operated through a power 
take-off in the main transmission line. 

This screw mechanism is controlled from 
cround controls and is so designed 
any failure in the power trans- 

sion would automatically hold the 

rrick in whatever position it might be 
the time. The screw also controls the 
otion of the derrick past the vertical 
nd into the drilling position without 
need for back guys or other mecha- 
lt is impossible to raise or lower 
derrick when power is not being 
plied to the raising screw. 

fhe upper section is extended by 

ius of a hydraulic motor driving 
through a reduction gear to a sprocket. 
lhe sprocket engages a chain per- 
ently mounted to the upper section 

id causes the derrick to climb upward 
the sprocket drives into the extending 
iin. The same motor can be reversed 
lower the upper section. The bottom 
the chain engages a spring that re- 
icts a dog while the tension is applied 
the chain. In case of failure in the 
mechanism the tension would be 

d from the spring and the dog 
engage in a rachet before the 

rick could drop more than 4 in. This 

eateh is fully automatic, and it 


id 


has been proved on several drilling 
installations. 

When the derrick is fully extended 
safety locks automatically engage the 
bottom of the top section to hold it in 
the engaged position. All raising and 
lowering operations are performed from 
the ground, and they can be done before 
rigging up. Leveling screws are provided 
in the foot of each of the four derrick 
legs to insure even bearing and uniform 
loading of the derrick. 

@ Tubing platform. The tubing plat- 
form is permanently fastened to the 
derrick, and it is lowered and retracted 


Prailer and hoist frame with aluminum construction. Twin diesel inside. 


ee aie = 
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Rotary floor and light weight superstructure. 


automatically as the telescoped derrick 
is raised and lowered. The platform 
drops into the horizontal position when 
the derrick passes the vertical position 
when raising, and it retracts when the 
derrick is lowered to a position in which 
the center of gravity of the platform is 
beyond the hinge point. An air drag 
cylinder, with a built-in inlet and outlet 
orifice, controls the speed with which the 
platform lowers and retracts. The action 
is built-in and automatic, and it is not 
controlled from the ground in any way. 
@ Derrick floor support.The derrick 
floor support and the stairs leading to 
the derrick floor are made of tubing in 
order to save weight. The derrick stairs 
are so light that one man can raise a 
10-ft section into place with a hand line. 
The entire 10-ft high derrick sub-struc- 
ture has been lifted and moved by three 
men, two bars, and six pipe rollers. All 
sections of this structure can be loaded 
easily by means of an A-frame or truck 
winch lines. 

@ Conclusions. This new unit is cer- 
tainly postwar in all respects, and it 
reflects mature and progressive engineer- 
ing thought and competent manufactur- 
ing. Many of the features, such as the 
alloy-steel seamless tubing derrick, 
aluminum trailer framework, light 
weight sub-structure. remote drilling 
controls, and hydraulic drive to the cat- 
shaft are departures from conventional 
construction, but they are sound devia- 
tions, and all have been subjected to 
careful engineering calculations and 
rigid operating tests. The safety features 
in the derrick are worth close examina 
tion. and the light weight of the overall 
unit should prove popular with operators 
who are faced with moves over the main 
highways. 
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OTIS SUREACE, 
SAFETY VALVES 


Otis Surface Safety Valves are heavy-duty full- 
opening pressure-operated gate valves equipped 
with either a high or low-pressure pilot valve, or 
both. When line pressures increase or decrease 
beyond predetermined safety limits, either the 
high or low-pressure pilot svaps open in an 
instant and the gate valve is driven down auto- 
matically to shut off all flow through the line. 
Thus, this new Otis equipment affords the same 
advantages of dependable automatic protection 
above ground that Otis Removable Tubing Safety 
Valves offer flowing wells. Complete your safety 
program with the installation of Otis Surface 
Safety Valves now, before you need them! 


FOR OTIS SURFACE SAFETY VALVES: BULLETIN 47-101 
FOR OTIS TUBING SAFETY VALVES: BULLETIN 48-104 


AT TULSA! (T-14) 


A: OKLAHOMA CITY. NEW MEXICO: HOBBS. LOUISIANA:“NEW IBERIA 
MANUFACTURE AND DEVELOPMENT 
E, INC., BOLIVAR, N. ¥.; WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF 
BT OFFICE BOX 7206, DALLAS, TEXAS, U $.A.; CARACAS, SOUTH AMERICA 
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Standard name changed 


(he name of the Standard Oil Com- 
iny of New Jersey has been changed 
o the Esso Standard Oil Company, it is 
nnounced by M. J. Rathbone, president 
)§ the company. The change was made 
sive formal recognition to the close 
issociation that has developed in the 
public’s mind over a period of years be- 
een the corporate name of the com- 
pany and its Esso trade-mark. 
lhe trade-mark Esso—first used in 
925 as the brand name for our premium 


+ 


stor fuel—has been given to more and 















































































lore of the company’s products until 
slay it is the name under which our 
products are sold for use in cars, homes. 
rms, factories, ships, airplanes and 






















































Install Them and Forget Them! % 


AMERICAN 





many other uses,” said Rathbone. “Its 
acceptance by the public has been so 
great,” Rathbone added, “that Esso has 
been practically synonymous with the 


‘ corporate name of the company.” 


Heads press relations 

Hank Cabot, director of public re- 
lations for the Brown Instrument di- 
vision of Minneapolis-Honeywell Com- 
pany, has been appointed chairman of 
the press relations committee for the 
1948 National Conference and Exhibit 
of the Instrument Society of America, E. 
J. Grace, chief instrument engineer of 
the Sun Oil Company and chairman of 
the ISA meetings committee, announces. 


————— 
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ROLLER BEARINGS 











AMERICAN 
ROLLER BEARING CO. 


420 Melwood Street 


Pittsburgh, Pa. 


} Office: | 


THE 





ENGINEERS 
Mechanical and Chemical 


A major oil compere actively engaged 
in construction of large synthesis plant, 
a number of natural gasoline and cy- 
cling plants, and other projects has sev- 
ral attractive openings for experienced 
engineers. Prefer men with five years 
or more of successful engineering ex- 
perience in refinery or gasoline plant 
design, operation, or construction. Po- 
sitions are in Engineering and Construc- 
tion Section, location Mid-Continent 
area. Salary and responsibility will be 
commensurate with experience and abil- 
ity. Address Box 77, care of The Petro- 
leum Engineer, P. O. Box 1589, Dallas, 
Texas. 








An oil field service organization has 
opening for petroleum engineer in 
technical oil field service. Applicant 
must have some experience in oil pro- 
duction and degree in petroleum en- 
gineering. Permanent position with 
long established company. Write giv- 
ing full details on education, experi- 
ence, age and marital status. Attach 
small photograph. Address replies to 
Box 80, c/o The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 








EAST TEXAS FIELD MAPS, 1 in. = 
2,000 ft. Ownership maps, Gasoline 
plant maps, showing location and 
lease connections; Water maps in col- 
ors, showing encroachment by stages, 
wells making water, abandoned area, 
and salt water injection wells. Write 
Bob Kyner, Box 976, Ft. Worth, Tex. 








WANTED 


PETROLEUM OR CHEMICAL 
ENGINEERS 


Degree necessary. Engineering experi- 
ence not necessary. Single men pre- 
ferred. Excellent opportunity for train- 
ing and advancement in Petroleum 
Reservoir Engineering in all major 
producing areas, Apply by letter stat- 
ing education, experience, and marital 
status to 


CORE LABORATORIES, INC. 
Box 5810, Dallas, Texas 








POSITION WANTED: Mechanical En- 
gineer or Master Mechanic. Mining 
experience in Peru. Petroleum experi- 
ence in Venezuela. 25 years mechanical 
experience. Age 43. Working knowl- 
edge of Spanish. Address queries to 
P.O. Box 4232, South Denver Station, 
Denver, Colorado. 











ENARDO 
MANUFACTURING CO. 


Product engineering, designing, devel- 
oping, manufacturing and marketing. 
We solicit inquiries regarding equip- 
ment to build, particularly for the oil 
industry. 


Box 1647 Tulsa, Oklahoma 
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e’s nothing to forget—or remember —with a 


SHAFFER 


bination Rotating Blow-Out Preventer and Stripper 
it is ALWAYS Sealed Off! 


PERATORS TELL US that of the many vital features 

built into the Shaffer Combination Rotating 
Blow-Out Preventer and Stripper, none is more im- 
portant than the fact that it is completely automatic 
in its operation. Regardless of whether the drill string 
is rotating or not—regardless of whether it is being 
raised or lowered —regardless of whether plain pipe, 
couplings, tool joints or even square, hexagon or 
octagon kellys are in the sealing unit... pressure emer- 
gencies simply cannot happen too fast for the Shaffer 
Combination Rotating Blow-Out Preventer and Strip- 
per because it is ALWAYS sealed and packed off 
around the various elements in the drill string.* 

There are no valves to turn, nothing to tighten 
or loosen, no operations to remember—or forget— 
when pressure emergencies arise. It’s the most positive 
and foolproof Blow-Out Preventer yet developed! 

And check below some of the many other unique 
features of the Shaffer Combination Rotating Blow- 
Out Preventer and Stripper. By every yardstick it is 
the most advanced blow-out protection you can in- 
stall on your wells. 


PP Bxcepting, of course, such abnormally large diameters as bits and 


réamers. 
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quick. It’s simple 


See the Shaffer Section of your new Com- 
posite Catalog. 


Free! Ask for your copy of the complete Shaffer 
Catalog. 











THIN WALL PIPE 
by Welding Joints 





WEDGE Chill Rings with the 
patented SPLIT feature RE- 
INFORCE the joints, giving 
strength where it is needed most. 
With reinforced joints it is possible 
to use thin wall pipe with com- 
plete safety, thus reducing expense. 
WEDGE Chill Rings assure 100% 





veld penetration of the entire cir- 
cumference of pipe. They also make 
it possible to align pipe faster. In 
cage of shock, strain or vibration the 
pipe will fail before the joints. 
Today many Engineers specify thin 
wall pipe with WEDGE CHILL 
Rings for greater line strength, in 
addition to lighter weight and lower 


costs. 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


YWEDGE | 


) Spied CHILL RINGS 4 
PSAVE MONEY 






Adds to sales foree 





Boris B. Zelman has joined the Fed- 
eral Telephone and Radio Corporation, 
Clifton, New Jersey, 
affiliate of Interna- 
tional Telephone 
and Telegraph Cor- 
poration, to act as 
sales engineer for 
mobile radiotele- 
phone equipment, 
covering the states 
of Indiana, Michi- 
gan, Kentucky, and 
Ohio. His operations 
will be carried on 
from FTR’s office at 
100 Kingsland Road, Clifton. Zelman 
was formerly associated with Design 
Associated, Ltd., New York City. and 
was in charge of the development divi- 
sion. Zelman, a native of Seattle. Wash- 
ington, is a graduate of Columbia Uni- 
versity and the New York University. 
where he studied engineering. 





B. B. Zelman 


Guiley joins Rockwell 

H. Boezinger, Pacific Coast district 
manager for the Nordstrom Valve Divi- 
sion. Rockwell Man- 
ufacturing Com- 
pany. has an- 
nounced the employ- 
ment of William F. 
(Bill) Gulley as 
sales engineer. Gul- 
ley attended Stan- 
ford University and 
the California Insti- 
tute of Technology 
where he was grad- 
uated with the de- 
gree of bachelor of 


W. F. Gulley 

science in mechanical engineering. At 
both Stanford and California Tech he 
was active in athletics and starred in 
football. During the war he spent three 








years in the Navy in an engineering o} 
ficer capacity aboard an aircraft carrie) 

Gulley is a “native son” and has wid. 
acquaintance in Southern California. 

His work will be chiefly connected j; 
contacting the engineering offices of oi! 
companies and engineering concerns sp: 
cializing in refinery construction, H. 
will operate from the Los Angeles di 
trict office. 


To overseas staff 

Edmund Burke, Jr... petroleum an 
chemical engineer, has joined the stat) 
of General Motors 
Overseas Opera- 
tions, according to 
an announcement 
by Earl E. Eby, 
manager of power 
and industrial 
equipment. Burke 
will be responsible 
for the sale of Gen- 
eral Motors Series 
71 diesel oil field 
engines to foreign 
accounts in the New 
York area. 

In 1933 Burke graduated from the 
mechanical engineering school at Ala- 
bama University with a B.S. degree. 
After spending six years in various fields 
of the petroleum industry, he estab- 
lished his own petroleum sales engineer: 
ing business in Chicago and later moved 
his office to New York. He entered the 
\rmy Air Corps in 1941. After release 
from active duty in November, 1945, 
with the rank of major, Burke re-entered 
his own business in New York where he 
remained until joining General Motors 
in February of this year. 

Burke resides in White Plains. New 
York and will operate from the General 
Motors Overseas Operations offices in 
New York City. 










Edmund Burke, Jr. 








White \RANSITS * LEVELS ° 
ALTDADES WITH COATED OPTICS 





03 Hor greater becuracy 
and all-around Defendatility 


The recognition accorded White instruments 


is world-wide — a tribute to the 
accuracy and dependability 
for which they have long 
been famous. Write 
today for detailed 
literature and price data. 


We repair all makes of instruments 


Manufacturers of instruments for 
engineers, surveyors and builders 







325 W. Court Street 
Milwaukee 12, Wis. 









Illustrated, famous Type II Transit 
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new and v 
machinery and 





equipment 


(1) Tool kit 


A new all-purpose tool kit that facili- 
tates the repair and maintenance of 
machinery has been announced by 
Ingersoll-Rand Company. The kit is 
compact and portable. It includes the 
new electric impact tool—with standard 
accessories for drilling steel, masonry 
er wood, reaming, wire brushing, nut- 
running and nut-removal. tapping, driv- 
ing and removing screws, extracting 
broken cap screws and studs, and hole 
saw work. 

The kit is assembled complete or with 
accessories as required. With standard 
equipment, the kit contains the impact 
tool with a Jacobs collet type chuck, six 
hex sockets of varying sizes, a Morse 
Taper socket, and adapter sleeve. If 
somé items are already available, price 
allowance is made on those omitted. 

The photograph shows a completely 
outfitted kit containing all standard 
equipment plus twist drills, reamers, 
tops, carbide-tipped masonry drills, hole 
saws, screw and stud extractors, wood 
bits, and wire brushes. The kit also con- 
tains screw drivers and quick change 
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chuck, square Phillips and Reed and 
Prince bits, together with screw driver 
adapter for these bits. A universal joint 
and anvil extensions are available. 

The impact tool is the only Universal 
motor driven, all-purpose tool employ- 
ing the impact mechanism. It plugs into 
any a.c.-d.c. electric socket and runs 
as any conventional electric tool till the 
going gets tough. Then the impact 
mechanism automatically functions and 
delivers 1900 rotary impacts per minute 
to the job. This rotary power is essential 
to perform difficult jobs, without torque 
effect to the operator. Because of the 
ease and speed with which the work can 
be handled, it enables the operator to 
do any job faster and with less effort. 
There is no kick, no twist transmitted 
back to the hand under any condition, 
and the motor continues to run even 
when the spindle is stalled. This elimi- 
nates motor burn-outs, which are a fre- 
quent cause of electric tool failure. 

The impact tool .is available with 
either 110-volt or 220-volt motors as 
required. 


(2) Drive conversions 


Marmon-Herrington Company, Inc., 
originator of All-Wheel-Drive conver- 
sions for Ford vehicles, has announced 
that it is now in production on the All- 
Wheel-Drive conversions of the new 


A REGULAR FEATURE 


appearing in 
™" Petroleum 
Engineer 


Irwin-Keasler Building 


Dallas 1, Texas 


1948 Ford models. Marmon-Herrington 
All-Wheel-Drive places driving power in 
the front wheels as well as the rear. 
This increases immensely the tractive 
power of the vehicles, enabling them to 
negotiate deep mud, sand or snow, steep 
hills, and mountain grades with excep- 
tional speed and ease—to perform as 
efficiently and reliably off the highway 
as on. Marmon-Herrington All-Wheel- 
Drive converted Fords are used princi- 
pally on work that is too difficult for 
vehicles of conventional drive. 


(3) Pressure bomb 


A pressure bomb with a _ surface 
recorder that, it is asserted, will save 
oil producers from two to five hours on 
each test, for either water shut-off or 
production, has been developed by the 
McCullough Tool Company and is now 
in use in California oil fields. 

The new tool embodies these primary 
features. 

Instead of having the pressure re- 
corder installed below the packer down 
in the casing, the recorder is above 
ground, where all pressure variations 
that occur during the test are instantly 
registered on a chart, in clear view. 

The chief saving in time and money 
is that while the subsurface recorder 
must be brought to the surface and ex- 
amined before any further progress can 
be made, the surface recorder enables 
ihe operator to get the next operation 
under way immediately, while the tester 
is being withdrawn from the well. It is 
at this point that a saving of time rang- 
ing from two to five hours, depending 
upon the depth of the testing point (in 
extreme cases, as high as eight hours), 
is effected. 

The device operates in the following 
manner: 

The testing tool, including the pres- 
sure-sensitive element and the gun per- 
forator, is run into the well on the oper- 
ator’s drill-pipe or tubing to a point at 
which the holes are to be shot. Then a 
sinker bar and electrical contactor is 
run into the well on the regular per- 
forating wire line. 

When the sinker bar sets down on a 
companion connection in the testing 
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tool, continuity is established between 
the electric firing assembly in the gun 
perforator, the pressure-sensitive ele- 
ment, and the electric operating and 
control instruments at the surface. The 
gun perforator is fired in the usual 
manner by pressing the buttons in the 
shooting panel. 

[he recorder instantly shows that the 
gun has been fired, and starts to draw a 
curve of the pressure to which the pres- 
sure-sensitive element is exposed. The 
first pressure shown is that of the natu- 
ral hydrostatic head in the well. 

\fter the gun is fired, the operating 
string is moved upward a few feet and 
the tester is set, excluding the original 
hydrostatic pressure from the bomb and 








More Profits 
with a...... 


JENSEN 


By using power more efficiently, 
reducing wear on polish rod, stuf- 
fing box and other parts and keep- 
ing service costs at a minimum, 
Jensen Pumping Units do cut pro- 
duction costs. 

Naturally, if production costs are 
reduced, profits are increased. And 
that’s exactly what a Jensen will 
do—give you more production 
profit. 

A booklet giving details on Jensen 
advantages can be had by contact- 
ing your near-by dealer or writing 
to Coffeyville. Phone or write 
today. 


JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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Lowering equipment into well. 


exposing the bomb to the rock or forma- 
tion pressure below the packer. 

If the test is dry, there will be little 
or no change in pressure shown on the 
chart as time passes; but if wet, the 
recorder will indicate a continuous in- 
crease of pressure until the column of 
fluid rises inside the operating string to 
a point where the pressure created by 
the fluid head equals the rock pressure 
and the column becomes static, or until 
the fluid flows over the top of the oper- 
ating string. 


(4) Mass spectrometer 


A new recording mass spectrometer 
capable of measuring over the mass 
range from 1 to 350 and adjustable to 
any portion of that range. has been an- 
nounced by the Special Products Divi- 
sion of the General Electric Company. 
This new instrument incorporates the 
control and stability features that have 
made the mass spectrometer a practical 
method for the chemical analysis of 
gases and vapors in the rapidly develop- 
ing fields of atomics, nucleonics, and 
ionics. 

The new instrument, a development 
of the company’s General Engineering 
and Consulting Laboratory, is applic- 
able to general chemical analysis and 
isotope abundance measurements. The 
mass spectrometer method of chemical 
analysis often reduces the number of 
time-consuming steps of complicated 
reaction and reduction processes to a 
single electrical separation with auto- 
matic recording of mass constituents. all 
completed in a few minutes’ time. 

The instrument is built in two main 





units for easy inspection and main. 
tenance. The control unit contains the 
electronic components and_ recorder 
while the tube rack houses the spectro 
meter tube, vacuum pumps, gages, sam 
pling system, and other components. 


(5) Packer cup 


The new Guiberson Corporation typ: 
“GW” packer cup used with the com 
pany’s type “K” swab, is now being pro 
duced in all standard sizes, Al Prange: 
sales manager, has announced. Firs: 
marketed in a few sizes only, the nov 
complete size range of the “GW” packe: 
cup has been made available to mee! 
widespread requests from operators, jt 
is stated. 

Guiberson spokesmen are enthusiastic 
about the new packer cup, explaining 
that it is “ideal” for use in swabbing old 
wells, or when used in wells containing 
strings of mixed or bad pipe. Due to the 
tight fit against the tubing or casing wall 
made possible by the properties of this 
flexible lip cup, it is especially valuable 
in swabbing wells with a low fluid level 
or in taking water off gas wells, they 
have found. 

It was pointed out that this new cup 
has been designed for special jobs and 
does not supplant the standard type 
“K” packer cup for routine swabbing 
operations. Both cups are made of the 
same oil-resistant materials and in sizes 
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Type “K” cup. Type “GW” cup. 
to fit all tubing and casing dimensions. 
Pranger states. Greater value is claimed 
for users of the type “K” swab with the 
addition of this “GW” packer cup as an 
added accessory. because it is readily 
interchangeable with the type “K” 
packer cup. 


(6) Fire extinguishing 


American-LaFrance-Foamite Corpo- 
ration announces a completely new car- 
bon dioxide fire extinguishing system 
for protecting Class “B” and “C” risks 
requiring localized or total flooding, and 
for rotating electrical units requiring a 
sustained discharge of carbon dioxide. 

This new system, according to the 
manufacturers. automatically shuts off 
power units, closes windows and doors 
when fire strikes. but only after first 
sounding an alarm to permit employees 
exit from the fire area. Then the system 
discharges its fire-killing carbon dioxide. 

It is a flexible unit, readily adaptable 
to all needs a fire risk requires. It can 
be easily installed and serviced. Addi- 
tional cylinders can be quickly added 
should a risk be increased later to re- 
quire added protection. 
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@ Pulling casing, skidding 
rigs and other heavy-duty lifting jobs 
are done faster and easier with Simplex 
Geared Jacks. These single-acting, 
ratchet-lowering jacks are famous for 
power, safety and ruggedness. Fur- 
nished with oval sockets and extra- 
strong 6 ft. oval hickory poles; capac- 
ities to lift up to 35 tons as much as 
16 inches. Ask your supply house for 
details, or write for Bulletin Oil-45. 


Simplex 


LEVER - SCREW - HYDRAULIC 
Jacks 


TEMPLETON, KENLY & CO. 
1052 Se. Central Ave. 


Chicago 44, Ill. 











CAMPBELL 
MICRO-BEAN 
Stabilizes Gauges 
and Pump Governors 


Simple, non pinch-off, low cost micro- 
control valve for smoothest boiler 
plant performance. 


Eliminates pulsation ‘‘jitters." 


Write for descriptive bulletin. 


J. A. CAMPBELL CO. 


645 E. Wardlow Road 


Long Beach 7 Calif. 
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(7) Piston ring expander 


A new and important aid in the main- 
tenance of large gas engines, diesel 


-engines, and compressors, is a piston 


ring expander that has been developed 
by the Thilenius Equipment Company. 
“X-Pano”, as the product is called by 
its manufacturer, provides easy instal- 
lation and removal of piston rings of 
any size from 7 to 24 in. diam., and 


greatly facilitates overhaul work on any 
type of large gas or diesel engines. 

Constructed of durable aluminum al- 
loys throughout, X-Pano will not corrode 
in either land or sea duty. The piston 
ring expander weighs but 11% lb and 
has an overall length of 19 in. A special 
ratchet feature permits holding the ring 
in any expanded position desired. 


(8) Selector valve 

Features of the 114-in. 4-way selector 
valve No. 8298, manufactured by Saval 
Company, are low handle load, ball 
bearing construction, and rugged stops 
and balanced detents for all three oper- 
ating positions. A force of only 35 Ib 
on the 12-in. handle actuates the valve 
at 5000 psi pressure. 

Designed for corrosion-resistant serv- 








(9) Foilclad pipe units 

An exclusive feature of Ric-wiL Foil- 
clad pipe units for overhead distribu- 
tion of oil, viscous fluids, process liquids. 
and steam, lies in the fact that pipe in 
these units is insulated at the factory to 
meet individual project specifications. A 
recent development of the Ric-wil Com- 
pany, Foilclad units are shipped in 21-ft 
sections, completely prefabricated and 
ready for installation with only one 
handling required at job site. Time and 
cost of installations are thus minimized. 

In the prefabrication of these units at 
the Ric-wiL factory, asbestos, cork, or 
other insulation, as specified, is machine 








if 


ice with water, oil, or gas, this valve has 
a forged steel body with heayy duty 
construction throughout. It employs 
Saval’s patented “Shear-Seal” principle. 
which provides a metal-to-metal seal 
that is self-aligning and automatically 
compensates for wear. The valve is not 
critical to dirt because foreign materials 
are wiped away instead of lodging be- 
tween surfaces. 

The valve has only one basic moving 
part and may be serviced without remov- 
ing from lines. It requires no lubrica- 
tion or packing adjustment throughout 
its life. The manufacturer’s test indi- 
cates life expectancy of more than 
1,000,000 cycles under the most severe 
operating conditions. Modifications are 
offered to meet special requirements. 
coated with high temperature asphalt 
and tension wrapped with asphalt-satu- 
rated asbestos felt. A second coating of 
asphalt is followed by a tension wrap- 
ping of aluminum or copper foil, which 
forms a perfect bond with the asphalt. 
The result is a highly efficient, durable 
unit waterproof and weather protected. 

A variant of the basic type of Foil- 
clad unit employs a pipe supported 
within a pipe with insulation around the 
outer pipe. In this way any desired 
temperature can be maintained within 
the pipes. Either pipe can carry the 
process fluid while the other carries the 
heating or cooling medium. 
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| Ti. sole function of a casing centralizer ts te center 
the casing in the hole in which it is set—and to do so 

an C without injury to the well bore. 
THAT'S WHY—for centering strength, the Larkin 
a Long Type (Bull’s-Eye) Centralizer is constructed with 


two spring sections in tandem. The shorter arc gives 
WITH THE NEW greater strength. There are twice the usual number of 


arcs—offset to give greater peripheral bearing on the 


. wall of the hole and from four to twenty times the 
i A R 44 i \ centering strength of other centralizers, 


THAT'S WHY—to prevent injury to the well bore, 


the Larkin Long Type Centralizer Is equipped with 
( EF NJ { R A L 7 7 Er R straight sather than helical spring valves. This elimi- 





nates the scraping action inherent in the construction 
of centralizers with helical staves. 

THAT'S WHY—for rugged durability, the Larkin Long 
Type Centralizers are constructed with 11/2” x 3/16” 
high quality spring steel staves, riveted, not welded, 
to sturdy end and center rings. 

THAT’S WHY—Larkin's Field Representatives, after 
coming off a complicated cementing job, can repart 
as follows——"‘12 of our long centralizers were run. to 
bottom, pulled and later rerun. When they reached the 
surface they looked like new—well was 8,547’ deep." 

On the same job another man reports—"‘They saw 
the centralizers after the round trip, and were espe- 

~¢ially complimentary about their condition. The cen- 
tralizers were not distorted in any way, and turned as 
freely on the pipe as when they were installed. The 
paint was rubbed off the staves where they contacted 
the wall of the hole." y 

THAT'S WHY—after field and Jaboratory tests made 
on Larkin Long Type (Bull’s-Eye) Centralizers by oll 
company engineers, anothér representative can report 
as follows: ‘‘The pipe was run 7,000’ under normal 
conditions. After reaching bottom the casing was 
rotgted for better than two hours. The result was that 
when the joint was returned to the surface all cen- 
tralizers were in good shape and the use of central- 
izers that can be rotated through will be highly 
recommended.” 

+, compressiohi ‘and deformation test was m ad 
Ours withstood better than 2,000 pounds more eight 
than any of the others. This test placed. ours ‘above alll 
the others.” 

THAT'S WHY—it is to your all to use Larkin 
Long Type Centralizers fo center your pipe. They will 
increase the efficiency of other tools & methods that 
might be emptoyed to better your cement job. 

—-——tarkin Centralizers are available through Supply. | 
Stores everywhere. tes) 


























_* Your Supply Store 





LARKIN PACKER CO., INC 
ST. LOUIS, MO. = ee. 
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how to te 


When truck loading meters are equipped 
with SMITH AUTOMATIC SET STOP and 
VALVE the delivery is automatically 
controlled. Simply set the compartment 
capacity on the predetermining counter 
and move the control handle. The pump 
is started and valve opened. When deliv- 
ery reaches completion the flow is slowed 
down, topping the compartment — valve 
closes on exact gallon and stops pump. 
Duplicate tickets are printed showing the 
exact amount delivered with product 
identified—your copy providing you with 
an infallible accounting system. May we 
tell you more about it? 


SMITH METER COMPANY 


SUBSIDIARY OF A. O. SMITH CORPORATION 


FACTORY —5743 SMITHWAY, LOS ANGELES 22, CALIF. 
Sales Offices: NEW YORK, CHICAGO, HOUSTON, LOS ANGELES. 
In Canada: TORONTO, VANCOUVER. International Division, 
MILWAUKEE 1, WISC. Local Agents in All Principal Cities. 


PLACES AT ONCE! 


CONTROL TRUCK LOADING AT FOUR STATIONS WITH 
ONE ATTENDANT, THIS SAFE, FAST, TIME-SAVING WAY 


(10) Liquid level alarm 


A new device to set off warning sz. 
nals—bells, sirens, or warning light: — 
when liquid levels in small boilers . 
various types of tanks reach predet: ;- 
mined low or high levels has been ; 
nounced by The Reliance Gauge C.}. 
umn Company. Known as the “Ley. 
alarm”, the device can be used on pr: =- 
sures up to 250 psi. An electric swit. |; 
is operated through the agency of a 
permanent magnet when a monel flvat 
rises or falls in a separate float chamber. 
The switch can be wired for a normally 
open or normally closed circuit—is du-t. 
vapor, and explosion-proof. Levalarm i, 
said to be sturdily built but sensitive 1 
slightest water level variation. 


(11) Rotating scratchers 


The new B & W rotating scratchers 
are designed to improve the cementing 
or completion operation by removing 
the mud cake from the formation face 
just as the cement is placed, with the 
result that the cement is well set and 
closely bonded to the clean formation. 

As shown in the photograph, a series 
of strong, multiple-strand spring steel 
wire units are mounted on 5-ft base 
strips. These strips are spot-welded tuo 
the casing or tubing throughout the sec- 
tion or sections of the hole where a com- 
plete cement seal is necessary. 

In operation, the pipe equipped with 
rotating scratchers is run to cementing 
depth and rotated while the cement is 
pumped into place. The mud cake re- 





THE PETROLEUM ENGINEER, March, 1948 








7, a a oe ee) an ee.) 





ame CY CP Ue 











moved from the formation face is dis- 
placed ahead of the rising cement. 

B & W rotating scratchers have three 
major usages: (1) Mounted on casing 
and rotated during the circulating, ce- 
ment mixing, and displacement periods. 
(2) Mounted on a tubing “stringer” 
subbed to the drill pipe and rotated 
while placing a cement plug in open 
rotary-drilled hole. (3) For cleaning 
rotary-drilled hole through lower pres- 
sure oil sands prior to setting the well 
screen or slotted liner. 

The equipment is manufactured by 
B & W Incorporated. 


(12) Diesel fuel additive 

The use of Induco Fluid, a new diesel 
fuel oil additive, has helped Rocky 
Mountain Drilling Company establish a 
flock of records: First, the drilling of 
California’s deepest oil exploration near 
Ventura (present depth of 17,696 ft) ; 
second, continuous drilling operation 
that has broken all previous records 
(six heavy-duty diesel engines have been 
kept on uninterrupted 24-hr service for 
seven months) ; third. only three engine 
oil changes have been made during this 
entire period (one at 1500 hr, another 
at 1600, and the last at 1700 hr). 

During this entire gruelling non-stop 
push, engine checks indicated perfect 
combustion throughout, increased power 
output, sustained white smoke and a 
complete absence of motor sludge. Ac- 
cording to Roy C. (Buck) Carpenter. 
pusher for Rocky Mountain, the com- 
pany began using Induco Fluid in July. 
1947, the beginning of the record-break- 
ing run. 

The Industrial Chemical Company, 
producer of the new type additive, ex- 
plains that when Induco Fluid is added 
directly to diese] fuel it takes immediate 
chemical action against the sulphur. 
rosin, gum, and tar content of the aver- 
age fuel oil, turns these into substances 
that will ignite efficiently upon injec- 
tion. The result, as is well indicated by 
Rocky Mountain’s remarkable record- 
making non-stop run, is an increase in 
horsepower as well as fuel economy and 
an extended period of trouble-free en- 
gine operation. 


(13) Arc-welding electrode 

The new Airco No. 387 all position 
are-welding electrode for welding of 
mild steel provides an electrode of the 
E 6012 class with the following specific 
characteristics: 

1. The bead is smooth and of proper 
contour. 

2. Excellent operating characteristics 
are obtained on a-c or d-c. 

3. A minimum of spatter is produced 
when used on either a-c or d-c. 

4. Operates most satisfactorily in all 
positions; especially when welding 
vertically down. 

5. A high degree of welding per- 
formance is maintained throughout the 
entire length of the electrode when high 
welding currents are used. 

6. Exceptionally easy slag removal. 

7. More inches of weld per electrode 
than most E 6012 class electrodes. 

This electrode is available in 1% in.. 
5/32 in., 3/16 in.. and 14 in. diam. 
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The name Hexicor has become synonymous with 
pressure gages of enduring accuracy. 

Helicoid has pioneered in so many improvements in 
design and materials to make gages last longer, 
retain their accuracy and to withstand all kinds of 
severe service conditions that the industry has also 
been encouraged to make improvements that would 


not otherwise be made—all to the benefit of the user. 


For better gage value, insist on Hreticorp. 


Only Helicoid Gages 
' have the 
Helicoid Movement 


Bridgeport 2, Connecticut 
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(14) Power slips 


DeCo “Balanced” Power Slips fea- 
ture a minimized number of working 
parts and speed in round trip operations. 
(he DeLaney Company has run field 
tests involving many thousands of feet 
of drill pipe and casing without undue 
shock or strain on either. 

lhe operating cylinders are fixed in 
their “Balanced” position by means of 
bracket pads welded directly to the ro- 
tary, which hold slips in a centered 
position with it during the entire round 
trip operation. Many otherwise neces- 
sary working parts in power slips have 
been eliminated by this feature, states 
the manufacturer. “Balanced” equip- 
ment weight distribution is maintained 
continuously. 

No factors are more important in the 
operation of any slips than proper co- 
ordinated elevator, brake, and slip set- 
tings, for each depends on the other for 
maximum efficiency. The driller’s co- 
ordinated operation of the DeCo slips 
und the drill pipe or casing necessarily 
means faster, smoother, less costly 
round trips, it is asserted. Of prime im- 
portance is the fact that the driller sets 
and disengages DeCo power slips. He 
lias full control over the slip operation, 
affording the floor men safety from in- 
jury that can be sustained during the 
dificult and hazardous task of setting 


Driller has just let down a joint of 
pipe and applied elevator brake. 








and disengaging hand slips. At the drill- 
er’s position is a single foot control 
pedal that alternately raises and lowers 


the DeCo power slips. 


The main factor of safety in the DeCo 
power slips is the patented automatic 
safety valves, which prevent the oper- 
ating slip pistons from going into the 
down position if at any time air failure 
should occur. 

DeCo “Balanced” Power Slips are 
manufactured by the DeLaney Company 
to handle tubular equipment from 23% 
in. to 7 in. The company is prepared to 
supply and install this equipment com- 
plete. 


(15) T M level-lift 


The S. G. Taylor Chain Company 
recently announced that it has taken 
over the patents on Caldwell Adjust-A- 
Leg Chain Sling and that the name of 
the product has been changed to T M 
Level-Lift. T M Level-Lift is a complete 
lifting assembly made up of an equaliz- 
ing unit and one continuous Taylor 
Made alloy steel sling chain with an 








alloy steel hook on either end. The Tay 
lor Made sling forms two legs of th 
chain, which can be adjusted in lengt!, 
according to the shape of the lift or th 
distribution of the weight of the lift. 
When the load is raised, the equalizing 
unit frictionally locks the chain int. 
position to prevent shifting of the lift 
while being carried. 

The unit is made in five standard size- 
with capacities ranging from four t« 
forty tons. The T M Level-Lift permit. 
the safe handling of bulky material 0} 
vdd sizes and shapes. It eliminates th: 
necessity of carrying many different 
lengths of sling chains and the unsafe 
practice of kinking, twisting, and spik- 
ing sling chains. The unit can be used 
in pairs or in combination with standard 
slings for a two, three, or four point 
suspension. 


(16) Tube cleaner 


A powerful geared tube cleane: 
known as No. CC-325 has been devel- 
oped by the Airetool Manufacturing 
Company for removing extremely bad 
scale in heat exchanger and condenser 
tubes 3g in. to 2% in. ID. 


This geared cleaner is one of three 
models of powerful outside mounted 
cleaners designed and recently put into 
production. 

No. CC-325 is particularly effective 
where conditions require low speed and 
extreme power. The motor of this type 
operates up to a maximum of 800 rpm 
and will thoroughly clean tubes even 
though completely closed with scale. 
Various types of drills are available for 
use with this cleaner. The proper choice 
of drills may be made depending upon 
the scale condition encountered. A 
unique flushing system insures a cool 
drill while flushing out removed scale. 
As in other Airetool outside mounted 
cleaners, No. CC-325 has a control valve 
on the handle that gives the operator 
positive control. A muffler that elimi- 
nates noise without reducing the power 
is available for this cleaner. 








(17) Liquid level gauge 


A new type of remote indicating 
liquid level gauge, manufactured by the 
Nelson Automatic Gauge Company, is 
shown in the accompanying illustrations. 


The transmitter is equipped with an 
oil immersed rotary switch that trans- 
mits impulses to the receiver. The trans- 
mitter is not connected to tank through 
pipe connections but utilizes a stainless 
steel wire through packing glands. This 
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method provides an air space between 
tank and transmitter, thus keeping gas 
in the tank and out of transmitter hous- 
ing. It is especially effective where H,S 
is encountered. 

An automatic device connects the unit 
to battery operation upon a-c line 
failure. 

A circuit for high and low level signal 
is provided. This circuit can be used 
also to start and stop motor-driven 
pumps at predetermined levels. 

















PUBLICATIONS LISTED ARE 
SENT FREE UPON REQUEST 


eo lferatunre 


(18) Power pumps 

Oil Well Supply Company has issued a new 28-page booklet, 
No. 6C-1047, “Oilwell”-Wilson-Snyder Power Pumps, descrip- 
tive of the “Oilwell”-Wilson-Snyder pumps for mud service, 
general service, and for waterflooding. This booklet, now avail- 


able for distribution, is of particular interest because it de- | 


scribes many design features of this “Oilwell” machinery not 
yet generally known to the industry. 


(19) Preventing reverse rotation 


A new illustrated bulletin on the improved Falk Backstop 


is now available upon request. This 4-page bulletin, No. 10,080, 
provides complete, easy-to-read information on the construction 
and operating advantages of the Falk Backstop. The new Falk 
Backstop provides a positive method for preventing a reverse 
rotation on conveyor drives, elevator head shafts, windlasses, 
winches, and on all applications where reverse rotation should 


a 7” . . . 
not occur. “Back-run” or reverse rotation in some machinery | 


operations may cause serious damage to the machinery and 
the material being handled. In addition, expensive production 
delays may result. The gripping action of the Falk Backstop 
takes place at the precise moment that forward rotation ceases. 
It reduces the possibility of shock or strain to a minimum. 


(20) “Easy Flow" pumps 

The complete new line of Rex “Easy Flow” speed prime 
pumps is illustrated and described in Bulletin No. 47-12, pub- 
lished by Chain Belt Company. The Rex “Easy Flow” pump 
has a pump body that is press-formed of abrasion and corrosion- 
resistant steel plate for a smooth, fast easy flow of water into, 
through, and out of the pump. In addition, it has an air-peeler 
that is adjustable from outside the pump body and a replace- 
able wearing plate between the impeller and volute to give 
new-pump efficiency for the lifetime of the pump. It has a new 
self-lubricating seal to prevent air from entering around the 
impeller shaft and destroying the vacuum, a double-duty lifting 
bail, and an entirely new mounting, in which the motor, the 
heaviest part of the pump, is positioned directly over the wheels 
for greater ease of portability. 


(21) Allowable working pressures 


Tube Turns, Inc. has issued a new and enlarged edition of 
the booklet, “Allowable Working Pressures.” which designers. 
fabricators, and users of industrial piping systems will find an 
important and time-saving reference source. 

The booklet gives allowable working pressures for Tube- 
Turn welding fittings in five classes of piping. The tables are 
based upon the ASME Boiler Construction Code, 1946 edition, 
and the American Standard Code for Pressure Piping. ASA 
B31.1, 1942, as revised by supplement No. 2, ASA B31.1b, 1947. 


(22) Wire rope handbook 


The Wire Rope Institute, a national organization with a 
membership representing most of the country’s wire rope 
manufacturers, has recently published an attractive, 2-color 
combination catalog and handbook for general distribution to 
wire rope users. 

This new 119-page publication, “Wire Rope.” prepared and 
edited by the Institute’s technical committee. contains a wealth 
of useful information in the selecting. buying, and using of wire 
rope, along with data on fittings attachments. splicing. and 
other related subjects. 

(23) Centrifugal blowers 

The blower department of Elliott Company has issued an 
8-page bulletin, P-7, on its Type P single-stage centrifugal 
blowers using open type radial bladed impellers. Pictures show 
interior construction, packing box, and bearing details. Per- 
formance and blower shaft horsepower curves are included. 


THE PETROLEUM ENGINEER, March, 1948 






Oy alit 


... Ma : 
FINE WATCH ‘~~, 


co 
gi” 
Ut 





A GLANCE 








7 é a - 
ia OA) 


FALSTRO 





WAUVUEL NE 


WE 
Te 
WAEALERAL (| 


‘Modern Console Type Testing 





NEL 


SVT 


Control Center for Precision Instruments 


FINE panelboard does much more 
A for the instruments on it than sup- 
port them properly. Just as the scintil- 
lating case of a fine watch points to the 
worth of the precision movement with- 
in it—so the design, smooth lines and 
custom features of a Falstrom Panel 
indicate the outstanding superiority of 
the entire control assembly... quality 
at a glance! Write for illustrated bulle- 


tins $125 and $126. 
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COREX METHOD 


OF ORIENTING CORES, USING WIRE LINE 
RETRACTABLE CORING EQUIPMENT 


is a fast, safe, reliable and écoihaiisioal’ 
method for determining the amount of the 
dip and strike of the geological formation 


through which the hole is being dril Ie 





Designed for use in combination with 
the regular retractable wire line“ coring 
equipment now in use in the oil fields. 
Ordinary rig procedure is not disturbed. 
No special bits or drill collars are needed 
Oriented cores can be taken at any time 
when the operator is coring by the wire 
line method, without pulling the bit from 
the hole or changing the drill set-up in 
any way. 


(Thoroughly proved through extensive 


oil field use. 





OIL WELL SURVEY 
COMPANY 


“22 offices for your convenience” 


GENERAL OFFICES: DENVER, COLORADO 
DIVISION OFFICES: DENVER e LONG BEACH e DALLAS e HOUSTON 
EXPORT OFFICE: 2895 Long Beach Boulevard, Long Beach, Calif. 
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Corex Reader. 








(24) Plastic coating for corrosion 


Of decided interest to oil men in all operational phases ..{ 
the business is a brochure just released by the Amercoat Di, :- 
sion of American Pipe and Construction Company, dealing | 
a very complete way with the control of corrosion through t}.- 
application of plastic coatings. In this informative book}: 
many pertinent industry problems are cited in the production, 
storage, transportation. and refining departments; corrosion 
causes are defined: and means of avoiding deleterious effecis 
are recommended. . 

The treatment opens with a full chapter on the protection «f 
refinery equipment from such agents as acid sludge, ammonia. 
sulphur dioxide, caustic soda, hydrochloric, hydrofluoric, and 
sulphuric acids, in addition to the ordinary oxidants to which 
vulnerable metals are normally subject. It then discusses the 
producers’ difficulties, taking up the protection of lease tankage 
from sour crudes; the rendering of drilling equipment immune 


‘to the action of sea water in offshore drilling, and to oil well 


brines in normal operations. Pipeliners also come in for a 
share of worthwhile information, and, indeed, anyone with a 
corrosion worry would do well to take a look at this exposition. 


(25) Trucking with diesels 


The latest issue of “The Dependable Diesel”, a publication 
for users of diesel power, issued by the Cummins Engine Com- 
pany, Inc., is now available. The current issue contains storie~ 
about diese] trucking in the southwestern United States, the 
use of diesel trucks underground by the Eagle-Picher Mining 
and Smelting Company, an account of the repowering of five 
motor cars by the Baltimore and Ohio Railroad, and other 
stories of diese] power applications. 


(26) Flexible couplings 


A new catalog on Baldwin-Rex roller chain flexible couplings 
has been released by the Baldwin-Duckworth Division of Chain 
Belt Company. The new book presents a comprehensive story 
of Baldwin-Rex couplings—their design, application, selection, 
and prices. To clarify intricate design and application features. 
cutaway, “explosion” photos, and simple drawings are used. 

Diagrams of the five types of shaft misalignment are shown. 
and a group of charts make the selection and ordering of 
couplings an easy task. 


(27) Oiling devices; sightfeed valves 


Wm. W. Nugent and Company, Inc., has issued two new 
bulletins. No. 15 bulletin illustrates and describes profusely 
the Nugent telescopic oiling devices for reciprocating and re- 
volving bearings. These oiling devices have a stationary oil 
supply with the regulating valve which is connected by anti- 
packed, oil-tight, dust-proof gravity or pressure telescopic 
tubes to the moving bearing or pin. The bulletin illustrates a 
great many applications. 

Bulletin No. 16 profusely illustrates and describes the 
Nugent sightfeed valves, sightflow fittings, and compression 
union threadless pipe fittings. 


(28) Stainless steel piping 

A new booklet. “Stainless Steel Piping—Why and Where to 
Use It,” deals authoritatively with its subject and makes a 
welcome addition to the reference libraries of piping engineers. 
It was written by J. D. Mattimore, chief engineer of the product 
and research division of Tube Turns, Inc. The booklet also 
contains numerous tables and illustrations. 


(29) Chemical resistant coatings 


Rust-Oleum Corporation has issued a new descriptive bulle- 
tin on chemical resistant coatings now in production by Rust- 
Oleum. Designed as a coating for service in the presence 
of acid or alkali fumes, condensates, moisture vapors, alcohol 
fumes, greases and oils, these new coatings are fortified with 
rubber to resist chemical conditions that are the major cause 
of rust in many types of industrial plants. 

Complete, easy-to-understand data is given on coverage. thin- 
ning, accumulated condensation, heat resistance and interior 
of metal storage tanks. Actual instances of the coatings in use 
are shown in photographs of plants whose equipment includes 
tanks and pipes for the storage and use of chemical products. 
Much of the bulletin’s information on the use of Rust-Oleum’s 
chemical resistant coatings is new since it details how and why 
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ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


JACKET WATER COOLERS 
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With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks. 


Talk over your heat transfer problems with an 

EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENGINEERS & FABRICATORS, INC. 
P. O. Box 7395 Houston 8, Texas 














WELD WITH TWECO 





TWECOTONG” Insulated Electrode Holders feature simplicity of 
design and operation. Laminated Glass Cloth Insulation is almost 
indestructible. Made in 200, 250, 300 and 500 ampere sizes. Cool 
running, positive grip, perfect balance. All parts replaceable. 





Hol-Grip" Insulated Electrode Holders grip rods at positive 45° 
and 90° positions. Easy one hand operation. Made in 150, 200, 
300 and 500 ampere models. Light weight, cool running, simple 
operation, low cost. 
Redhead Ground Clamps come in Midget 
125 amp., Jr. 300 amp. and Sr. 500 amp. 
models made of high copper alloy. Fea- 
tures insulated spring, clamp cable connec- 
tor. Provides a portable, rugged, efficient, 
low cost ground. 

Free TWECOLOG gives full price and parts information on all 

TWECO Electrode Holders, Clamps, Splicers, Connectors, 

Terminals and Lugs. 


MANUFACTURED BY 
TWECO PRODUCTS CO, jis & Enatisn 
Export: Henry R. Jahn & Son, 7 Water Street, New York, N. Y. 
In Canada: G. D. Peters & Co. of Canada, Ltd., Montreal-Toronto 


“CONNECT WITH TWEC O" 


cleaning 
data! 





i ERE are 28 pages of job-tested maintenance 
cleaning procedures in the production, refin- 
ing and distributing divisions of the industry. 


Based on operating records of both large and 
small petroleum organizations, this Digest contains 
88 shortcuts to economy in cleaning, paint-stripping, 


No obligation. 


OAKITE PRODUCTS, INC., 48 Thames St., NEW YORK 6,N.Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


‘reine COJEN OO MD 











SERVICE REG. U. 5. PAT. OFF 
Specialized Industrial Cleaning 








descaling and related procedures. Write TODAY! ¢ . 














the product resists chemical conditions where general weather 
ing or constant expansion and contraction are not primary 
causes of rust. 

Listed on the bulletin’s back page is a convenient 9-point 
check list that outlines directions for applications of the chemi 
cal resistant coatings on both rusted and clean metal. 


(30) Unit pumper 


Bulletin No. 334 describes and profusely illustrates three 
styles of National Supply Company Type D-9 unit pumpers 
for medium pumping requirements, with approximate API 
walking beam ratings of 9000 lb and API peak torque ratings 
of 40,000 in.-lb. The bulletin features serviceability achieved 
by engineering design, throughout, using explosion views of 
structural members and mechanisms for illustration. Also in- 
cluded are dimensioned assembly drawings and comprehensive 
specifications. 


(31) Screw type Simplex jacks 


Templeton, Kenly and Company, manufacturers of lever, 
screw, and hydraulic jacks for use by construction, industrial. 
chemical, and petroleum fields, has issued an engineering data 
bulletin on its screw type Simplex jacks for supporting and 
leveling tanks for outside applications. 

Designed to facilitate industrial plant installation of hori- 
zontal and vertical storage tanks and filter and softener tanks, 
this series of tank jacks is illustrated in actual use in the 
bulletin “Tank 48.” Screw adjustment produces exact leveling 
and gravity flow, irrespective of variations in the floor. Vibra- 
tion or pounding in the tank will not disturb the jack level. The 
tank jack is readily movable to any other location. 


(32) Seeing pH of dehydrator water 

A newly revised bulletin, issued by Leeds and Northrup 
Company, features equipment that is said to enable refinery 
operators to “see” the pH of dehydrator water simply by 
glancing at the indicating scale of a Micromax recorder. Oper- 
ator can then regulate the flow of ammonia or caustic for 
correct neutralization in the tower, or, by examining the chart 
record drawn by the recorder, he can see the trend of pH 
during the past hour, day, or week. This publication describes 
and illustrates the L&N glass electrode assembly (now avail- 
able with a transparent flow chamber), which constantly de- 
tects the pH of a continuously-flowing sample of water, while 
the Micromax recorder indicates and records the result. 


(33) Oil burning system 


Peabody Engineering Corporation has reprinted its “Con- 
stant Differential Oil Burning System Bulletin No. 109.” Gen- 
eral distribution on this has long been restricted but copies of 
the new bulletin No. 109-A are now available. Completely 
diagrammed and charted, Bulletin No. 109-A not only explains 
how the constant differential system operates but also illus- 
trates, in cut-away fashion, the atomizer itself with complete 
explanation of how extreme fluctuating loads are handled under 
positive regulation with full flame control. 


(34) Properties of plastics 

The Chemical Division of Koppers Company, Inc., has issued 
a chart that presents in easily readable form the “Properties 
of 17 Popular Modern Rigid Plastics”. The chart measures 17 
by 22 in., and is arranged to assure quick and convenient in- 
formation on the relative degree of a particular property as 
possessed by the different rigid plastics. 


(35) Dual-fuel attachment 


A 4-page pamphlet announcing the dual-fuel attachment for 
the “Caterpillar” D13000 diesel engine has been released by 
Caterpillar Tractor Company. The pamphlet underscores the 
versatility of the engine when the attachment is added and 
points up the economic operation of the entire unit when utiliz- 
ing natural gas. Speed of installation and ease of operation of 
the attachment are emphasized in the publication, 

(36) Foundry cupola blowers 

Bulletin 120-123-B11, covering foundry cupola blowers of 
both the rotary positive and centrifugal types, has been issued 
by Roots-Connersville Blower Corporation. This is an 8-page, 
2-color booklet. On page 2 is found a table that gives the 
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MORE STRENGTH. 
MORE QUALITY... 
MORE SERVICE... 





TO MARK PROGRESS 


DROP FORGED for dependability 
METALLURGICALLY CONTROLLED for quality 
ADEQUATELY STOCKED for prompt service 


@ Complete Line of Screwed and 
Socket Welding Fittings 


@ Full Range of Sizes from Ye inch 
through 4 inches 


@ Pressure Ratings from 2000 
through 6000 pounds 


@ Carbon, Stainless and Alloy Steels | 


Write for Catalog, Volume 2, Today 
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STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS 
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melting rate, with air volume and pressure required, fo: 
standard size cupolas. Below this is another table giving per 
formance data on the sizes and types of R-C blowers that ar 
recommended for use on foundry cupolas. A general discussion 
of “R-C dual-ability” follows on page 3. Pages 4 and 5 are 
devoted to a more detailed consideration of the rotary positiv: 
type. Pages 6 and 7 are devoted to centrifugal blowers of the 
‘OL and ‘OIB’ types. On the back cover, there is a discussion 
of the application of air-weight controls to the R-C blowers 


(37) Keeping equipment on the job 

New welding products bulletin 1047-W, released by th 
American Manganese Steel Division of American Brake Sho 
Company, is a complete treatise on how to keep equipment o! 
all types operating and producing through Amsco conservation 
welding. Twenty-eight pages of photographs, drawings. and 
descriptions explain the low-cost method of keeping hard-to-ge: 
parts out of the scrap pile by repairing, rebuilding. reclaiming 
and hardsurfacing with Amsco welding rods and electrodes. 
(38) Relief from bearing wear 

A new booklet entitled “Relief From Bearing Wear Grief” 
reveals a new answer to some old problems of power transmis. 
sion loss and prematurely worn bearings. This booklet reveals 
how many plants are preventing the destructive waste of down- 
time caused by bearing failure, shaft failure, and damaged 
equipment through the improper coupling of rotating shafts. 

This booklet describes the functions of flexible couplings. A 
thorough explanation and analysis is given to the principles by 
which couplings operate and their importance in relationship 
to the equipment they connect. 

The booklet is published by the American Flexible Coupling 
Company, division of the J. A. Zurn Manufacturing Company. 


(39) Three-channel carrier telephone 

Lenkurt Type 32 carrier telephone systems are described in 
Bulletin 62A, published by Lenkurt Electric Company. An 
exhaustive engineering report on the system, the 68-page bulle- 
tin covers frequency allocations for carrier telephone, and con- 
tinues with descriptions of the terminals, repeaters, pilot regu- 
lators, and auxiliary units that make up the system. 


(40) New crawler tractor 

A colorful, pictorial book on the new TD-24 crawler tractor 
is now available from International Harvester. Designated by 
the company as Form No. A-34-LL, the book has a 4-color cover 
featuring both the TD-24 and “Planet Power Steering”, the 
latter being a new design development in the crawler tractor 
field. 

This book uses the “picture story” techniques employed in 
modern magazine layout. More than 50 sectional views, Jine 
drawings and photographs—many in two colors—give a clear 
portrayal of the working functions of all important parts in the 
TD-24. Action photographs of on-the-job scenes are printed in 
duo-tone. 


(41) Oil well casing 

Bulletin 352 gives eight reasons for using Extreme Line 
Casing, Spang-Chalfant’s solution of the problems encountered 
in completing the deepest oil wells. Another feature is casing 
clearance tables in three colors to distinguish extreme line 
casing dimensions from those of API casing, and clearances 
between standard bits and inside of casing from clearances 
between couplings or joint OD’s and open holes. A quick design 
chart for 7-in. OD casing combination strings is included also. 
as well as a tabulation of Extreme Line Casing weights and sizes. 


(42) Pipe line booklet 

Recently issued by Pacific Pipeline and Engineers. Ltd.. is 
an interesting booklet on pipe line construction, engineering. 
and maintenance. Profusely illustrated. the booklet opens with 
pictures of the branch offices. jumps to spot shots of some of 
the typical jobs tackled by the organization, and, incidentally. 
these jobs. of infinite variety, are scattered all over the United 
States and into foreign lands. There follows an imposing dis- 
play of the facilities of the company and a list of its clients. 
Technical data is then given on such matters as the weight of 
oxy-acetylene and electric welding rod required for circum- 
ferential pipe welds of various wall thickness and various OD’s: 
dimensions and weights of welded and stainless steel pipe, and 
material requirement for joints on cast-iron pipe. Another sec- 
tion deals with pipe reclamation and reconditioning. 
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TULSA STOCK includes (from left 
to right) Worthington HR Centrif- 
ugal Refinery Pumps, CF pumps, 
rotary pumps, standard steam pumps, 
and Hivol steam pumps. Convenient 
stock of HR's also in Los Angeles, 
as well as a ‘general line” stock in 
Houston. 








Now th field stock... 
HR Centrifugal Refinery Pumps 


This is the pump that is standard With adequate stocks ofthe hard- Centrifugal Pump right from stock. 





















equipment in leading refineries the | working HR on hand—not only in For further information proving 
world over—and Worthington has Tulsa, but also in Los Angeles— there’s more worth in Worthington, 
plenty of them. Worthington can offer fast, efficient contact our nearest District Office. 
Because it is “made to order” — service on emergency replacement Or write to Worthington Pump and 
for refinery processing, ght in or changeover requirements. MachineryCorporation, 4" 
every single detail, the HR Cen- We invite you to take advantage Centrifugal Pump Division, 
trifugal Pump is carried in stock. of this opportunity to securean HR _— Harrison, N. J. ad 
——$= Sey e- OL 
—— I bat YS a 
ZZALMLMD POON SS 








Types HR and HB. Twenty sizes. Type HD. Hydraulically-balanced, Type WH. High-pressure, high- Type Ht. Several construction or- 
Capacities up to 1800 g.p.m. - - double-suction impeller handles boil.  temperoture, centrifugal hot ge f permit Rexibility in ap- 
oped heods up to 900 . se- ing liquids with low submergence. pumps.’ Twelve distinct points of plication. Designed for ten res 
lection of material permits use fortem- Capacities range from 600 to 3200 superiority, based on years of expe- up to 225° or higher with woter- 

ratures far below zero to BOO‘F., 8.p.m: ot heads up to 700 ft., tem- _— rience building pumps for high pres- jacketed stuffing box. -eenees ¢ 
for pressures from high vocuum to peratures up to 850°F.; pressures up sures and ¢ at to 1600 gp.m., heads to . 
- 750 Ib. per sa. in. gauge. to 550 Ib. 








to 2000 g.p.m., heads to 5000 ft. - 


tie iE He. dec 


& 
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U.S. Motors doubles size of Milford Plant and was expected to be adequate for 


least two decades; however, the su! 


he largest expansion in the history the company’s Atlantic plant is now stantial increase in business and th 
of U.S. Electrical Motors, Inc., is taking | being more than doubled in size. The continued postwar demand for the vari 
shape in Milford, Connecticut, where original plant was constructed in 1939 ous types of electrical equipment mad 





by U. S. Motors has necessitated thi- 

extensive expansion program, it is an- 
nounced. 

ee Bitte. With the completion of the expansion 

GOP, Set program, U.S. Motors will manufactur: 

IE aa ae motors used east of the Mississippi 

ane MAKE YOUR : River in the Milford plant. Construc- 

pp te ees Os cae tion is now under way and it is expected 


- SUCKER RODS os ’ pleted by next dune will be com- 
YOUR PARAFFIN.) tise ithe 


| lighting, cranes, conveyors, and machine 


SCRAPER : tools, and with the new foundry and 


auxiliary buildings will add over 75,000 
sq ft area. The new buildings and for- 
mer plant are all on the company’s 
original 57-acre site. 
General sales manager 
Put an end to paraffin accumulation and Since the Penberthy Injector Com- 
the cost of steaming out or “passing rods” pany became a subsidiary of the Buffalo 
to free your wells of paraffin. Bolt Company, the 
Huber Scrapers actually make the sucker products, policies, 
; ‘ p and personnel have 
rod string your paraffin removing agent. } 
continued unchang- 
Attached to the rods, they constantly scrape ed with only one im- 
the paraffin from the tubing wall as the portant exception in 
rods reciprocate and rotate. The scrapers personnel. Fred FE. 
clear the tubing wall by a fraction of an inch’ Ruebelmann was 
so that paraffin is wiped off and pumped appointed general 
out before it can accumulate. | sales oy ae 
Equip your sucker rods with Huber eee eelipel 
Scrapers and stop costly paraffin troubles. 





































PARAFFIN 
SCRAPERS JA 


Thomas who re- 
signed. Ruebelmann 

F.E. Ruebelmann has been a member 
of the Penberthy organization for more 








@ they scrape ROTATING than 36 years, most recently as super- 
while they rotate HEAD visor of sales. 
and reciprocate. 

Made sales engineer 
@require no This patented head auto- Charles M. Howell has been ap- 
servicing or at- matically rotates the rod pointed petroleum sales engineer for the 


tention. West Coast, accord- 


string a fraction of a . 
ing to an announce- 


@ soon pay for turn on each stroke so ment by V. C. Genn, 
hemselv Ce, ee es 
themselves by that the scrapers wipe general sales man- 
saving work-over 


ager of the Detroit 
Diesel Engine Divi- 
sion, General Mo- 
ORDER FROM YOUR SUPPLY STORE —jy"= GorParation. 
lish headquarters in 
California but oper- 
ate out of the com- 
pany’s petroleum in- 
dustry office at Chas. M. Howell 
Tulsa, Oklahoma, under the direction of 
Arch F. Campbell. Howell came to De- 
troit Diesel in January of this year. 
directly from the Bethlehem Supply 
Company of California. 


costs. 





the wall free of paraffin. 


@ hundreds of 
users report out- 
standing success 
of their operation. 








HUBER CORPORATION 


BORGER, TEXAS 
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Pritchard gas 
engineering 
services 


Compressor stations 

and additions 

Pressure maintenance units 
Dehydration 
Desulphurization 
Conditioning and treating 
L.P.G. installations 
Hydrocarbon dew point 
contro! plants 

Cooling and heat transfer 
Removal of entrained 
liquids and dust 





— Ve ae pean aaa ; 
HYDROCARBON RECOVERY and DEHYDRATION 


PRITCHARD experience 


unerringly finds the optimums 
in accomplishing your aims, 
meeting your needs. 





Facilities for handling or processing natural 
gas ... from individual installations of 
specialized equipment to complete plants 
involving many combined functions .. . this 
veteran staff designs, engineers and builds 
“from scratch” or to specifications. 


NATURAL GAS DIVISION 
FIDELITY BUILDING * KANSAS CITY 6, MO. 


IESPreaneirclate, 
4 ENGINEERS e CONSTRUCTORS e MANUFACTURERS 
for the CHEMICAL, PETROLEUM, GAS & POWER industries 



















Houston e Tulsa e Pittsburgh e Chicago 
New York e LosAngeles e St.Louis e Memphis 
New Orleans e Philadelphia e« Baltimore 
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@ A. W. Ambrose, president of Cities 
Service Oil Company, Bartlesville, Ok- 
lahoma, was elected a director of Cities 
Service Company to succeed the late B. 
G. Tremaine of Cleveland, Ohio. Am- 
rose has been associated with Cities 
Service Company since 1923. 


@ John Preston Sutton, for many 
years an executive of The Ohio Oil 
Company, died of a heart attack re- 
cently at his home in Findlay, Ohio. He 
was 71 years old and had been ill for 
the last three weeks. 

For 38 years. Sutton was connected 
with The Ohio Oil Company and at the 
time of his retirement from active serv- 
ice January 1, 1942, he was serving in 
the capacity of industrial relations man- 
ager and assistant treasurer. 


@ ©. B. Carter, division engineer, Na- 
tional Supply Export Corporation, New 
York, took part recently in the French 
government's extensive new oil explora- 
tory program by assisting with their 
first installations of drilling rigs. Before 
his recent return he also made business 
visits in several European countries. 
Carter is well known in the Gulf Coast 
and Mid-Continent areas where he was 
associated with National Supply’s stores 
and also the company’s Plant Products 
Division at Houston. He also spent con- 
siderable time in the Toledo, Ohio, plant 
before joining the New York office more 
than a year ago. 


@ John T. Oxley, of Tulsa, Oklahoma. 
has been elected president of the re- 
cently organized Texas Natural Gaso- 
line Corporation, an 
afhliate of Edwin B. 
Cox & Jake L. Ham- 
on of Dallas, accord- 
ing to an announce- 
ment made by Jake 
L. Hamon and Ed- 
win L. Cox. Until 
his resignation to ac- 
cept the presidency 
of the new corpora- 
tion, Oxley was sec- 
retary and assistant 

John T. Oxley treasurer of Warren 
Petroleum Corporation of Tulsa. and 
manager of its gas division. 

The Texas Natural Gasoline Corp. was 
organized, according to Hamon and Cox, 
to permit Cox & Hamon to become more 
actively engaged in the gas and natural 
gasoline phases of the petroleum in- 
dustry. 

Oxley is a native Oklahoman. His en- 
tire business career of 21 years has been 

pent with two corporations in the gas 
and gasoline branches of the petroleum 
industry. He was employed first by Am- 
erada Petroleum Corporation in its pro- 
duction and revenue department in 1927. 
He was assistant manager of that de- 
partment when he joined Warren Pe- 
troleum Corporation in 1935 at the time 
that corporation acquired the entire 
natural gasoline department of Amerada. 
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@ E. H. Horstman and Hans P. Dahl- 
strand have been named respectively 
chief engineer and director of engineer- 
ing of the Allis-Chalmers steam turbine 
department. Horstman, formerly assist- 
ant chief engineer of the Allis-Chalmers 
steam turbine department. assumes 
complete charge of steam turbine engi- 
neering. Dahlstrand has been associated 
with Allis-Chalmers since 1904, and has 
held the positions of engineer-in-charge. 
chief engineer, and more recently con- 
sulting engineer of the company’s steam 
turbine department. 


@ Dr. Harold Naidus, after several 
years of industrial experience with high 
polymers as senior chemist for Pub- 
licker Industries, has joined the research 
staff of the American Polymer Corpora- 
tion, Peabody, Massachusetts. He will 
do research and development work in 
high polymers for application to the ad- 
hesive, coating. and textile industries in 
his new post. 


@ Howard H. Hinson, of Amarillo. 
Texas, has been appointed chief engi- 
neer of Continental Oil Company's pro- 
duction research 
section, it is an- 
nounced by W. C. 
MacMillan. vice 
president in charge 
of production, Pon- 
ca City, Oklahoma. 
In naming the Am- 
arillo man to head 
up its production 
research, Continen- 
tal announced an 
expansion program 
in this field, with 
other personnel to be added as they be- 
come available. 





H. H. Hinson 


Hinson, formerly assistant supervising 
engineer of the U. S. Bureau of Mines’ 
helium plants at Amarillo, assumed his 
new position this month. With the Bu- 
reau of Mines’ helium plants for 12 
years, Hinson had supervised research 
in reservoir engineering and natural 
gas and had charge of all government- 
owned gas fields and pipe lines supply- 
ing gas to helium plants. 


@ Fay Brainard assumed the newly 
created position of special assistant to 
Eugene Caldwell, general manager of 
the Hyster Company, Portland, Oregon. 
on March 1. Brainard’s new duties will 
he expediting projects in methods, in- 
ventory control, and similar fields. He 
has been plant engineer of the Portland 
plant since joining Hyster in 1942. He 
received his mechanical engineering de- 
gree from Oregon State College in 1941. 

Svante Eikrem will assume the plant 
engineer position. He also received his 
mechanical engineering degree from 
Oregon State College in 1941. Since 
joining the company in 1943 he has 
worked on assembly line layout and on 
tool design in the Portland plant. 


with men in the industry 


@ J. J. Zorichak, formerly chairma: 
of the Rangely Engineering Committe: 
Rangely, Colorado, 
has been appointed 
to the staff of the 
Division of Produc- 
tion of the Ameri- 
can Petroleum Insti- 
tute. Dallas. Texas, 
it was announced 
by Division Director 
C. A. Young. Zori- 
chak will assist in 
administering the 
engineering and 
training activities of 
the division. He has had wide experi- 
ence in drilling and production methods. 
including modern methods of reservoir 
control. He is a graduate of Pennsyl- 
vania State College and is a member 
of numerous technical societies and or- 
ganizations. He is past president of the 
Rocky Mountain Association of Petro- 
leum Geologists. 





J. J. Zorichak 


@ Sidney S. Lawrence, for 18 years 
sales manager of Shell Chemical Cor- 
poration, has retired. Lawrence’s career 
with Shell Chemical began while plan- 
for the company’s first plant were still 
in the blueprint stage. He helped choose 
the plant site and was sales manager 
when operations began in 1931 with the 
production of ammonia and ammonium 
sulphate. 

The position of sales manager of 
Shell Chemical’s Western Division will 
be filled by Barelay K. Read, formerly 
assistant sales manager. 

@ George E. Grimshaw, manager, in- 
dustrial insulation department, Johns- 
Manville Corporation, will retire from 
the company on April 1 to establish 
himself as consultant on industrial in- 
sulation. Grimshaw, in his 32-year asso- 
ciation with Johns-Manville, has spent 
eight years in both Pittsburgh and 
Cleveland and for the last 16 years has 
made his headquarters in the company's 
New York office. In his new venture. 
Grimshaw will specialize as industrial 
insulation consultant for the oil, steel. 
and chemical industries. His offices will 
be in New York City. 

@ Wilmer H. Cordes, manager, mar- 
ket development division of American 
Steel and Wire Company. has assumed 
the added duties of manager of the ad- 
vertising division of that United States 
Steel subsidiary. Cordes this year will 
celebrate his 35th anniversary with 
\merican Steel and Wire, having first 
heen employed as a messenger in the 
mailing department at Chicago in Au- 
gust, 1913. Within three months he was 
transferred to the advertising depart- 
ment and worked his way up through 
the ranks, being appointed manager of 
advertising in December, 1928. He sub- 
sequently held a number of other posi- 
tions before being named manager, mar- 
ket development division. January. 1947. 
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M'Callough 
TOOL 


COMPANY 


5820 S. Alameda St. 


Los Angeles 11 
California 


405 McCarty Ave. 
(P.O. Box 2575) 
Houston, Texas 


24 


SERVICE 
LOCATIONS 


TEXAS: 
HOUSTON 
ALICE 
CORPUS CHRISTI 
McALLEN 
ODESSA 
TYLER 
VICTORIA 
WICHITA FALLS 


OKLAHOMA: 
OKLAHOMA CITY 
GUYMON 
HEALDTON 


MISSISSIPPI: 
LAUREL 


NEW MEXICO: 
HOBBS 


CALIFORNIA: 
LOS ANGELES 
AVENAL 
BAKERSFIELD 
SACRAMENTO 
VENTURA 


LOUISIANA: 
HOUMA 
LAKE CHARLES 
NEW IBERIA 
SHREVEPORT 


KANSAS: 
ULYSSES 


WYOMING: 
CASPER 


EXPORT OFFICE: 
30 Rockefeller Plaza 
NEW YORK 20, N.Y. 








24 Hours Bap. . 
Mi Callough 


goes ANYWHERE to do 


your 


with the 


FINEST FISHING TOOLS 
® 


POSITIVE KNOWLEDGE 


of just where pipe is stuck, and 
s 


THOROUGHLY EXPERIENCED MEN 
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@ Edith J. Dichter, manager of The 
Petroleum Times, London, England, vis- 
ited in the oil centers of the United 
States this month. She made arrange- 
ments for a booth at the International 
Oil Exposition at Tulsa, Oklahoma, 
May 15-22. 

@ Roy B. Jones died February 29 in 
Wichita Falls, Texas. He was 65 years 
of age. Moving from Illinois to Cushing, 
Oklahoma, in 1911, he became general 
manager of the Colonial Refinery. He 
was also manager of Panhandle Produc- 
ing and Refining Company. 

@ Harry D. Campbell has joined 
franco Western Oil Company as pro- 
duction engineer. He has previously been 
with Union Oil Company and Stanolind. 


@ H. G. Abadie has resigned as Cali- 
fornia division petroleum engineer for 
the Union Pacific Railway Company, 
Oil Development Department, Los An- 
geles, to assume the duties of senior 
production engineer for Long Beach Oil 
Development Company, Long Beach. 
Prior to employment with Union Pacific 
he was chief petroleum engineer for the 
Kettleman North Dome Association in 
the Kettleman North Dome field. 

@ Dana S. Mellett, chief engineer of the 
Trenton, Michigan, refinery of the So- 
cony-Vacuum Oil Company, Inc., has 
been appointed vice president of the 
Mediterranean Refining Company. E. A. 
Wilson has been appointed chief engi- 
neer to succeed Mellett. 

















‘xplesiem proof 










The Control above was 
one of several units made 
up for a large pipe line com- 
pany, controlling three 1,000 
H.P. Electric Motors. 


Features 





@ Explosion Proof, designed for installation in Class 1, Group 
DD, Division 2, hazardous locations. 

@ Provides short circuit, single phase, overload, undervoltage, 
bearing temperature and oil pressure motor protection. 


@ Safe—Metal enclosed. 





© Shipped as complete unit, reducing time of installation and 

field labor to a minimum. 

®@ Quick replacement of breakers by using semi-drawout. 
Write for Complete Information 


NELSON € leglecZ MANUFACTURING <0) 





217 North Detroit 


TULSA, OKLAHOMA 


Telephone 2-5131 


MANUFACTURERS OF : 


Explosion Proot Motor Controls 
Junction Bexes and Enclosures 
Circuit Breakers and Lighting Panels 
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Oil Field Motor Controls 

Automatic Pipe Line 
Sampling Devices 

Cathodic Protection 
Equipment 


Switchboards 

Instrument and 
Control Panels 

Unit Substations 





@ Floyd L. Martin has been elevat. 
to executive vice president of Sunra\ 
Oil Corporation |, 
™ the company’ 
board of directoy- 
Martin will continw. 
his responsibility «. 
vice president <i’ 
recting the com. 
pany'’s refining and 
sales division, C. ||. 
Wright. president || 
Sunray, announce. 
He became a vice 
president of the 
F. L. Martin company in 1935. 
and a member of the Sunray board «of 
directors in 1941. Martin came to Okla- 
homa from West Virginia with the oil 
boom of 1916. Having served a refining 
apprenticeship in Oklahoma at Jen- 
nings. Allen, Sand Springs, Tulsa. and 
Ponca City, Martin joined Sunray in 
1930 to operate the company’s Allen. 
Oklahoma, refinery acquired from. the 
former Homaokla Oil Company. 
@ John Dew has been appointed to the 
Aluminum Company of America fellow- 
ship in the School of Chemical Engi- 
neering, University of Oklahoma. Nor- 
man. He is working toward a master’- 
degree and his research pertains to the 
study of the adiabatic dehydration of 
natural gas over activated alumina. 
@ Wheeler G. Lovell, for the last 2! 
years assistant head of the Organic 
Chemistry Department of the General 
Motors Research Laboratories. has 
joined the Ethyl Corporation Research 
Laboratories in Detroit as an associate 
director of research in the basic com- 
bustion field. 

Lovell is a native of Mason City. Iowa. 
He obtained his chemical engineering 
degree at Massachusetts Institute of 
Technology in 1924. two years after his 
graduation from Harvard University as 
a chemistry major. 

After a short period as a dye chemist 


& 


S 





with the National Aniline Chemical 
Company in Buffalo, New York. he 
joined the General Motors Research 


Corporation in Moraine City. Ohio. in 
1924. He went to Detroit the following 
year, when the General Motors research 
organization was transferred to that city. 
Lovell became assistant head of the 
Organic Chemistry Department (then 
the Fuel Division) in 1927, serving with 
T. A. Boyd, who was a co-worker of the 
late Thomas Midgley. Jr., in the re- 
search program in which the antiknock 
properties of tetraethyl lead were dis- 
covered. 

@ John W. Nabb has been appointed 
manager of the Oil Well Supply Com- 
pany store at Mirando City. Texas. it is 
announced by Paul H. Shepherd, man- 
ager of this U. S. Steel subsidiary Gulf 
Coast division. Nabb. who served with 
the U. S. Marine Corps in World War 
I], joined “Oilwell” in January, 1946. 
as storeman in the company’s Alice. 
Texas, store. the position he leaves for 
the new appointment. 

A native of Kansas City. Misseuri. 
where he completed high school. Nabb 
attended Kemper Military Academy and 
the University of Kansas. 


THE PETROLEUM ENGINEER, March, 1948 




















ELI Announces Improved B.H.P. Gauge 
Ruggedness Built Into ELI- 
Pressure 


Greater 


Greater accuracy of records because of 
reduced friction has been attained by ELI 
engineers in developing the new “O” ring 
packing in the stuffing box, through which 
the pressure piston travels to the drum chart. 
on the improved bottom-hole pressure gauge. 
By chromium-plating this piston, friction 
has been further reduced and longer wea 
assurred. Accuracy proved and guaranteed 
for this instrument is one-quarter of one per- 
cent. 

\ new clock is available that will stand 
more abuse, delivers more power and has les 
internal friction. Its performance promise- 
to set new standards for this type of instru- 
ment. 

A new clock oil has been developed which 
is stable to 300° F and eliminates the neces- 
sity of re-oiling the clock in the field. The oil 
assures longer life of the clock, since forget- 
fulness in lubrication no longer affects its 
operation, and excessive oiling is prevented. 

Uniform and accurate readings over long 
periods are now possible due to the espe- 
cially-treated helical spring, which acts 
against pressure on the piston. Hysteresis 
has been reduced to give excellent repeat- 
ability. This spring is pre-loaded against re- 
action of the piston to atmospheric changes 
so the base-line remains constant in atmos- 
pheric ranges. Pressures are recorded only 


Accuracy, 
Manufactured Humble-Type 


More 
Subsurface 


in the bore-hole, when under pressures ex- 
ceeding the initial tension. 

\ new separator section prevents well 
fluids from entering to working parts; there- 
by lengthening its useful life. and improving 
accuracy. 

All the above improvements are now avail- 
able in a new case with “O” ring joint seals 
which assures even more safety from entry 
of well fluids. This new joint is more rugged 
and has withstood pressure up to 13,500 
P.S.1. without leakage. 

The ELI bottom-hole pressure gauge is 
manufactured with extreme care, and engi- 
neered to withstand the usual abuse liable 
to be encountered in the field. The great 
number of gauges in use testifies to the fact 
that the instrument renders superior service. 

The working principle is simple: Well 
pressures enter ports at the top of the gauge, 
react against a piston which is held back by 
a helical spring. On the end of the piston rod 
is fastened the stylus which records the ver- 
tical movement of the piston on a revolving 
drum chart. The drum chart is driven by a 
clock mechanism. The ELI Bottom Hole 
Pressure Gauge is 1%4 inches in diameter. 
and 66 inches long, weighing 17 pounds. It 
is run in the well through a suitable stuffing 
box and lubricator on either .066 or .072 inch 
standard wire line. 





TULSA 3, OKLAHOMA 


EXPORT MANAGER 
E. F. GAHAN, INC. 
500 Fifth Avenue 
New York, N. Y. 





GARLAND, TEXAS 





Gauge 


OTHER ELT TEST 


AND 
LABORATORY EQUIPMENT 


Humble-Type Subsurface Thermometer 


Yecuracy to 2» ol 10,000 Ibs., 
ranges 60° to 240° F (special order only), 1% in. » 
62 in. 
Calibrating Bath 
For calibrating B.H.P. gauges and ELI recording the 
mometers at operating temperatures 
Dead Weight Tester 
For calibrating B.H.P. gauge in 5000 and 10,000 Ib 
inges. Accurney to 1/10 of 1 of pressure unde 
test. 
Field Transfer Bottles 
660cc and 1000cc, stainless steel, pressures uy 
10,000 Ibs. 
Field Transfer Pump 
Bottom-Hole Sampler- 
Humble-Types A and B, Perco type, and Wofford type 
ELI Mercury Pump 
Positive displacement, pressures up to 10,000 Ibs 
Heise-Bourdon Tube Gauges 
All sizes and ranges, dial sizes up to 16 inches 
Pressure-Volume Cell 
Stainless steel, approx. 635cc, pressures up to 10,000 
Ibs., mounted on trunions, base 9 in. x 12 in., height 
14 in., weight 40 Ibs 
Pressure Viscosimeter 
Humble design, non-corrosive materials, accurate 
measure of samples for viscosity under resorveir cot 
ditions, 
Gas-Oil Ratio Equipment 
Determines gas liberated from oil under various con- 
ditions—flash and differential ratios may be deter 
mined. 
Water-Bath Assembly 
18 in. x 16 in. x 17 in. insulated tank equipped with 
3000-W Chromolox heater. 
Water Determination Apparatus 
100-W Chromolox heater clement, stainless steel o1 
brass tubes as specified, 10 extraction cups 
Hayward Permeameter 
Permeance of core is read directly, and permeability 
determined by a single multiplication with length-area 
ratio. Self-contained and portable, simple to operate 


FOR LITERATURE WRITE 


pressures t 


Dept. P.E.-3, 624 E. 4th, Tulsa, Oklahoma 


REPRESENTATIVES 


In Argentina, Brazil, Chile, Paraguay, Peru and Uruguay: 
Geotecnica, S. A. Ind. y Com. 


Charcas 1775, Buenos Aires, Argentina. 





@ A. N. Morton and A. © Fetzer jay; 
been elected vice presidents of Mac. 
IN OO Aav(e jae awe Trucks, Inc. Both Morton, who is i) 
STEAM ENGINE charge of the company’s manufacturin; 
. operations, and Fetzer, general sale 
manager, will continue to make thei: 
headquarters in the company’s hom: 
offices, Empire State Building. Nev 
York City. 


@ Fred W. Dallas, Jr., has been added 
to the Houston city sales force of Brown 
Oil Tools, Inc. Dal- 
las studied mechan- 
ical engineering at 
Georgia Tech be- 
fore joining the 
Army Air Corps 
in 1939, where he 
served until 1945, 
being relieved from 
active duty with the 
rank of major. For . 
two and a half years PS 
prior to joining a 
Brown Oil Tools, Fred W. Dallas, Jr. 
Inc., Dallas was director of training for 
Shell Pipe Line Corporation. In addition 
to his sales activities in Houston for 
Brown Oil Tools, Inc., he will make oc- 
casional trips for the company into the 
When you go “on stream” with a Troy-Engberg South Texas and Louisiana areas. 
Steam Engine you may be sure that the drive 
power for your charging and transfer pumps will 
give unfailing service until the “run” is com- 








@ David Johnson, new district produc- 
tion engineer for Humble Oil and Refin- 
ing Company at Refugio. Texas. re- 


pleted. Ninety, 100, 150, 160 days, whatever it cently presented an illustrated talk on 
takes, the Troy-Engberg Engine will stick with diamond coring in West Texas before 
the job. Dependability, wide speed range, high the Petroleum Engineer’s Club of Dal- 
overload capacity, high starting torque and years las, Texas. He emphasized the valuable 
of service without a major repair make the nature of new core analysis procedure 
Troy-Engberg an ideal for determining the porosity of vug and 
Ti drive for the refinery field. oo systems in the Ellenburger 
imestone. 

Troy-Engbe . 
Pi peor Raceesnes ry W.S. (Buck) Morris, vice president 
units up to 200 HP and in and general manager of the East Texas 
duplex up to 400 HP either Salt Water Disposal Company, and L. 
: ‘ . H. Dial, chief engineer, were the guest 
horizontal or vertical. Write speakers at a recent meeting of the 


today for Bulletin 306. Southwest Texas Section of the AIME 


at Corpus Christi, Texas. They discussed 
the results of salt water injection inte 


the Woodbine reservoir of the East 
Texas field. 

@ A. F. Rolf, an assistant secretary of 
the Allis-Chalmers Manufacturing Com- 
pany for more than 25 years and asso- 
ciated with the firm’s New York district 
office for nearly 45 years, has retired. 


@ Knight C. Templeton, associated 







with Roland E. ; ' 

TROY ENGINE & MACHINE COMPANY Smith, export rep- t 
Established 1870 resentative for Ab- 
1900 Railroad Avenue ‘Troy, Pennsylvania egg and Reinhold 


Company, Atlas 
Production Inc., B 
& W, Inc., Fullerton 
Manufacturing 
Company, Globe Oil 
Tools Company, and 
Medearis Oil Well 
Supply Company. 
recently departed 
for an extended visit —K. C. Templeton 

to the oil fields of Peru, Ecuador, Co- 
lombia, Venezuela, Trinidad, and Mex- 
ico. Templeton plans to return to the 
United States the latter part of May. 


Send for Bulletin 306 
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@ Dr. P. E.’ Cheney, director of the 
production research department of Sun 
Oil Company at Beaumont, Texas, was 
the guest speaker at a recent meeting 
of the East Texas Section of the AIME 
at Kilgore, Texas. His subject was “Use 
of Kem-Break” in treating drilling 
Huids”’. 


@ Charles L. Harding has been elected 
a member of the board of directors of 
the Socony-Vacuum Oil Company, Inc. 
Harding, formerly a member of the law 
department, has been coordinating Mid- 
dle East interests of the company for 
the last seven months and will continue 
to function in this capacity. 


@ Carl E. Miller has been named to 
the research advisory staff of the Bat- 
telle Institute, Columbus, Ohio, as part 
of its expanded fuels and combustion 
research, Miller. who was key man in 
the Army's wartime fuel conservation 
program. will act as a technical advisor 
on research in coal, gas. and petroleum 
technology. 


@ John former assistant day 
shift shop foreman at Well Equipment 
Manufacturing Corporation, Houston. 
Texas. has complet- 
ed the Weco sales 
training program 
and has been named 
a sales representa- 
tive in the Houston 
area, G. R. Winder, 
vice president and 
sales manager, an- 
nounces. Gates has 
been with the Weco 
organization more 
than two years. He 
formerly was em- 


Gates, 





John Gates 
ployed by Houston Slush Pump Com- 
pany and Mission Manufacturing Com- 
pany. 

Gates’ sales territory will include 
Houston and the southern Gulf Coast 


area. 

@ John E. Conley, formerly superin- 
tendent of production of the Illinois di- 
vision for Magnolia Petroleum Com- 
pany. has moved to Wichita, Kansas, to 
assume similar duties for both the Kan- 
and Illinois producing divisions, 
which have been combined. In the Kan- 


sas 


| 
| 
| 


sas division, he assumes the position | 


held for many years by Fred E, Mal- 


lonee, who has retired. Headquarters | 


for the combined divisions will be con- 
tinued at the First National Bank Build- 
ing in Wichita, 


Wade G. Moriarity has been promoted | 


lo production superintendent of 
Salem. Illinois, district for Magnolia 
Petroleum Company. He succeeds Louis 
Enloe, who has been retired. 

Walter M. Pittman has been named 


the | 


superintendent of production for the | 
Rodessa, Louisiana, district for Mag- | 


nolia Petroleum Company. He succeeds 
J. M. Courtney, who has been retired. 

Ed L. Downing has been named gen- 
eral superintendent of production for 
Magnolia Petroleum Company at Dallas, 
Texas. He succeeds M. VY. C. Bradley, 
who was promoted recently to assistant 
manager of production. 
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SNARL-PROOF 


Lines cannot foul between side 
plates and sheave 


SHAKE-PROOF WASHERS 


Shake-proof lock washers used 
throughout WECO Blocks. 


HEAVY-DUTY 





Designed with extra strength through- 
out for heavy duty service. 


FORGED STEEL 


Hook, trunion and sheave in WECO 

Snatch Blocks are forged steel for 

maximum strength. %” steel side 
plated. 


FULL SWIVEL 


Choice of full swivel hook, clevis 
oreye assembly 





WELL EQUIPMENT MFG. CORP. 


Subsidiary of Chiksan Company 
Houston 1, Texas 
Exclusive Salés Representative Outside Mid-Continent Area ' ‘o 


CHIKSAN COMPANY 


Brea, Calif 





New York 7 
Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif. 


Greater convenience in use is coupled with 
maximum strength and flexibility in the de- 
sign of forged steel WECO Blocks. For con- 
venience, WECO’s exclusive drop-side design 
allows you to reave the block without having 
the end of the line. Just unscrew the hinge 
plate wing nut, lift the side and string your 
line. For greater strength and flexibility in 
use, WECO’s forged steel and heat treated 
hook provides extra width at the point of 
greatest load. Another member of the WECO 
Block family is the dependable tong line 
block, made for maximum strength and de- 
pendability. Precision built WECO Blocks pay 
off in longer, more dependable service. Specify 
WECO. Buy from your authorized distributor. 
Write for our new catalog. 


WECO 


Monutocturers and Distributor 
of Oilfield, Refining, Marine 
and Industrio! Equipment 


New York 











You can get the kind of 
gages YOU WANT 
when you take your gage 
problems to Jerguson. 


If you want a special 
gage or valve, or an 
adaptation of some 


Jerguson 
standard one for a par- Transparent 
ticular need, we'll give Gage 


it to you. Our techni- 

cally trained engineers have the ability, 
the know-how and the WILLING- 
NESS to pitch in and help you solve 
your problems. 


Standard gages and valves, of course, 
are available at Jerguson’s in the most 
complete and varied line offered any- 
where. 


Corrosion troubles can be eliminated 
with Jerguson Valves of special ma- 
terials to withstand liquid action. 


Write us about 
your problems or 
requirements. 










GAGE & VALVE 
COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 














260 











Staff expanded 

R. K. Palmer, field engineer, is now 
serving users of Totco recorders for con- 
trotleu vertical ariuling in North ‘Texas 


‘ and South Oklahoma tields, with head- 


quarters at Duncan. Hugh Weathersby 
has been serving for more than a year 
in the’ same field engineering job in West 
Texas, and makes his headquarters at 


Odessa. 


Expansion of the field engineering 


staff of Technical Oil Tool Corporation, 
Ltd., to keep pace with the steadily in- 





Hugh Weathersby, 


R. K. Palmer, 


creasing number of Totco recorders in 
use in active drilling areas has been a 
major objective of the company since 
normal production of Totco equipment 
was resumed after the war’s end. The 
territory assigned each field engineer is 
of such size that he can maintain close 
contact with every drilling operation. 


Export agents 

Bethlehem Supply Company is 
pleased to announce the appointment of 
the Petroleum Machinery Corporation, 
<0 Rockefeller Plaza, New York 20. 
New York, as exclusive export agents 
for Bethlehem Supply Company rotary 
machinery, hoists, and pumping units. 


C.N.G.A. sets dates 

At a recent meeting of the executive 
committee of the California Natural 
Gasoline Association. dates for that or- 
ganization’s annual June Frolic and its 
23rd annual Fall Meeting were estab- 
lished according to the announcement 
of F. J. Colton, CNGA president. June 
5 has been selected as the day and the 
Rio Hondo Golf Club, Downey, Cali- 
fornia, has again been chosen as the 
locale for the fun fest that features an 
all-day sports program, dinner, and eve- 
ning show. 

CNGA’s annual Fall Meeting will be 
held Friday, October 8, at the Ambas- 
sador Hotel, Los Angeles. 


New York office 


Announcement of the opening of a 
New York office to handle Atlantic dis- 
trict sales of Peerless pumps is made 
by F. E. Fairman, Jr., vice president 
of the Food Machinery Corporation and 
general manager of its Peerless Divi- 
sion. Sales in this district were previous- 
ly handled at Ardmore, Pennsylvania. 
The New York office is at 37 Wall 
Street. New York 5. 

According to B. A. Tucker, Peerless 
Pump Division sales manager, R. C. 
Engemoen has been appointed district 
manager in New York. Engemoen. who 


until his appointment as district man- 
ager wes in cnarge of Peerless vertical 
pump sales section, will supervise the 
sales of both the Peerless horizontal and 
vertical lines and other pumps of the 
company’s manufacture. 


Firms merge 


The consolidation of The Whitney 
Chain and Manufacturing Company. 
and The Hanson- Whitney Machine 
Company, into Whitney-Hanson Indus- 
tries, was announced by Winthrop H. 
Whitney, chairman of the board of the 
new Company. ine action prings vw- 
gether two of Hartford’s leading indus- 
tries, each of which will operate as a 
separate division of the new corpora- 
tion. 

In addition to serving as chairman of 
the new board. Whitney will be gen- 
eral manager of the Whitney Chain di- 
vision, while Einar A. Hanson, who 
has been president of Hanson-Whitney 
Chain division, will be president of the 
new corporation. The general manager 
of the Hanson-Whitney division will be 
Leon B. Reed, who also will be execu- 
tive vice president of Whitney-Hanson 
Industries. Other officers of the new cor- 
poration will be Park C. Boyd, secre- 
tary, Gordon F. Gilmore, treasurer, and 
Harry C. Darling, assistant treasurer. 

Besides Whitney. Hanson, and Reed. 
the new board of directors will include 
Roger Gay, president of Bristol Brass 
Corporation; Robert E. Carroll. vice 
president of Arrow. Hart & Hegeman 
Electric Company; Wilbur G. Stauble. 
executive vice president and secretary 
of the Holo-Krome Screw Corporation; 
Milton H. Glover, vice president of the 
Hartford National Bank and Trust Com- 
pany, and Thomas Hewes, senior mem- 
ber of the law firm of Hewes and Awalt, 
counsel for the new corporation. 


Heads division 


C. C. Brown, president of Brown Oil 
Tools, Inc... Houston, Texas, has an- 
nounced the ap- 
pointment of Ernest 
L.. Potts as manager 
of their pipe testing 
division. Potts has 
had many years 
sales and engineer- 
ing experience in 
the oil industry. He 
was with Hallibur- 
ton Oil Well Ce- 
menting Company 
for seven years, five 

E. L. Potts years as works man- 
ager of its Duncan plant and two years 
as assistant supervisor of mechanical 
research. During his career in the indus- 
try. Potts was also chief engineer for 
Sharp Deflecting Tool Company, and 
former Gulf Coast manager for Eastman 
Oil Well Surveying Company. 

As manager of the pipe testing divi- 
sion, Potts is in charge of pipe testing 
operations for Brown Oil Tools, Inc. At 
present two portable hydrostatic testing 
units are in service for testing pipe, ac- 
cumulating tanks, and other types of 
pressure vessels on location. 
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Joins Dyke ageney 

Ed H. Short, Jr.. one of the most wide- 
y read writers on drilling and produc- 
tion operations, has 
resigned from the 
Oil and Gas Journal 
to become associat- 
ed with the Frank 
Dyke Advertising 
\gency, Houston, 
lexas. Short has a 
rich background of 
experience in the oil 
business which be- 
van on both rotary 
and cable tools in a 
number of Okla- Ed H. Short, Jr. 
homa and Texas oil fields. Before tak- 
ing over the Journal’s Houston editorial 
office in 1943, he was connected with the 
Gulf Oil Corporation, Tulsa, for a period 
of 17 years. He was chief district engi- 
neer for this company during the famous 
Seminole boom, and following this as- 
signment was in Gulf’s Tulsa headquar- 
ters as a production engineer on special 
problems of operation. Following his en- 
gineering work he was an executive as- 
sistant for a number of years. 

Short has written a great many inter- 
esting articles during the last five years 
in a characteristically vivid, yet terse 
style that reflects his intimate knowledge 
of oil field engineering operations in the 
Greater Gulf Coast area. 

Russ Williams dies 

Russell B. Williams, 54, account ex- 
ecutive for Reincke, Meyer and Finn, 
Inc., advertising agency, Chicago, died 
recently at Columbus Memorial Hos- 
pital in that city. At one time he was 
an editorial writer for the New York 
Journal of Commerce. 

He leaves his widow, Mrs. Elizabeth 
Byers Williams, and a brother, Robin 
S. Williams, sales promotion manager 
for the International Harvester Com- 
pany. 

Manager of sales 

Appomiment of Nicholas E. Meyer 
as manager of sales for Oil Well Sup- 
ply Company’s Wilson-Snyder Division 
has been announced by Lloyd E. Tracy, 
vice president—sales, for this U. S. 
Steel subsidiary. 

Meyer, whose headquarters will be at 
Braddock, Pennsylvania, replaces How- 
ard W. Booth, transferred to “Oilwell’s” 
export division. 

Meyer attended Carnegie Institute of 
Technology five years. He has served 
continuously with Wilson-Snyder Divi- 
sion since joining Oil Well Supply Com- 
pany in 1928, making his headquarters 
at Braddock and- New York City. 
New branch opened 

bac Lwin vise Cluicu Comp ony, Ra- 
cine, Wisconsin, manufacturers of 
clutches and hydraulic drives, opened a 
new branch sales engineering office in 
Los Angeles February 1. The Los An- 
geles office is at 2950 Leonis Boulevard, 
and serves a territory including Califor- 
nia, Arizona, and Nevada. Opening the 
Los Angeles offee brings the number 
of such branch engineering offices main- 
tained by the Twin Dise Clutch Com- 
pany to eight. 
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All Twin Dise activities on the West 
Coast are under the general supervision 
of A. E. (Duke) Young, district man- 
ager. Sales functions of the California 
territory are under the direct supervi- 
sion of Pierce Tyrrell, assistant West 
Coast district manager. Tyrrell previous- 
iy was associated with the Twin Disc 
Hydraulic Division, Rockford, Illinois, 
in a sales and engineering capacity. 


Preston Olney. formerly field service 
engineer at the Dallas, Texas. branch 
engineering office of Twin Dise, is man- 
vger of the new Los Angeles office. 

The new Los Angeles Office is 
equipped with the best machinery avail- 
able to provide factory repair service. 


It has an ample stock of replacement 
parts, competent service mechanics and 
a modern display room for new prod- 
ucts. Floor space totals approximately 
7750 square feet. 

Kive ot tne eight Twin Disc Branch 
Sales Engineering offices—Tulsa, Dal- 
las, New Orleans. Seattle and Los An- 
geles—are equipped to perform repair 
service, provide engineering assistance 
and offer stucks of parts. The other 
three—Detroit, Newark. and Cleveland 

offer enginering assistence only. In 
addition to the branch offices, the Twin 
Dise Clutch Company has 54 repair 
parts stations and dealers located at 
strategic points within the United States 
and in Canada and Hawaii. 


Combines all the advantages of "Sealtite’’ Construction 


RUGGEDNESS—ACCURACY—SENSITIVITY 


nue “Sealtite Clipper” 





IT'S TOUGH 


Tue “SEALTITE" CLIPPER Weight Indi- 
cator and Drilling Control Instrument pro- 
vides the driller with information on all of 
the important drilling factors—not just weight 
alone. 


An instrument which reliably shows weight, 
mud pressure, torque and rotary table speed, 
assembled in a small compact case for jack- 
knife derricks, folding masts and derricks 
with limited floor space. 


It has all the flexibility of a Toolpusher 
Model but the gauge is not subjected to the 
violent whip and vibration of the dead line. 


You can install or move a ‘‘Sealtite"’ Clipper 
just as quickly and easily as a Toolpusher type 
and it will last much longer. 


Made in a wide variety of combinations. . 
there is a ‘“‘Sealtite’’ Clipper available for 
every purpose. 


The ‘‘Sealtite’ Clipper is built for rough and ready work and can take it. 


IT'S SENSITIVE Controlled hydraulic operation with a 6 to | ratio super sensitive vernier 
indicates the slightest change in weight on bit or pull on derrick. 


IT'S COMPACT AND COMPLETE Weight Indicator and Vernier Indicator, Mud Pres- 
sure Indicator, Steam Torque Indicator and Rotary Table Tachometer are mounted and pro- 
tected in a compact, strong 16” x 16” x 26” steel box. All indicating gauges are available 
with recorder except the Rotary Table Tachometer. 


IT'S MODERN 


Immediately adaptable to any type of rig, large or small. The latest thing 


for use with mast, jackknife, folding derricks or any rig with limited floor space. 


IT'S MOVABLE 


Just remove weight diaphragm from dead line, unscrew Mud Diaphragm, 


coil up both hi-pressure hoses, place diaphragms and hose in box, shut doors and load in 


car—that's all there is to it. 


IT'S SEALED Vacuum loaded at the factory and permanently sealed. No adjusting—no 
pumping up. The gauge can be set wherever desired for greatest convenience. 


The "Sealtite" Clipper is immediately adaptable 
to any type of rig, large or small 


MARTIN 


DECKER CORP. 


LONG BEACH, CALIFORNIA 
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IN field after field petroleum men are 
switching to TM Chain for its safety... 
for its trouble free dependability... for 
its long life and economy. Yes, they have 
. learned that TM Chain is the life line 
of any pipe line. They have learned that 
T™ Tire Chains help carry supplies in 
spite of mud, snow or ice—they have 
learned that TM Hi Test Chain helps to 
keep rigs going under the most grueling conditions. 





The reasons are as simple as one, two, three — 
Taylor has been making chain for seventy-five years; 
the men who fabricate TM Chain have been at it 
most of their lives; the materials they use are made to 
Taylor’s tried and proved formula. 


There’s a TM Chain jobber near you. Contact him 


or write direct. S.G. TAYLOR CHAIN COMPANY, 
Department O-3, Box 509, Hammond, Indiana. 


—Twytor Mave— 
haiu 





“THE BEST BY TEST SINCE 1873.” 


Heads district 
Formerly manager of Kobe, Inc. 
Kansas district, J.T. Lewis has been max: 
manager of the O 
lahoma district, su: 
ceeding Mr. Pric! 
ard. He has been , 
member of.the Kobe 
organization sinc: 
May. 1942, startin: 
in the shop in Okla. 
homa City. He wa- 
later transferred t, 
the technical service 
department as a jun. 
ior engineer, and, in 
J. T. Lewis July. 1943, to sale-. 
He was promoted to Kansas district man- 
ager in December. 1946. Lewis. who i- 
a native of Oklahoma. holds a B.S. de- 
gree in mechanical engineering from 
Oklahoma University. and also attended 
Oklahoma A. and M., and Oklahoma 
City University. His oil field experience 
dates back to 1934. 


D+B chief engineer 

Dan Duncan, executive engineer of 
Emseo Derrick and Equipment Com- 
pany, announces the 
appointment of Da- 
vid A, Carnahan to 
the post of chief en- 
gineer of the D+ Bb 
Division of the com- 
pany. Dave has had 
wide and varied ex- 
perience in the oil 
industry, dating 
back to his birth on 
the Shell Lease at 
Mckittrick, Califor- 

D. A. Carnahan nia. He attended 
Stanford University where he graduated 
with an engineering degree. After gradu- 
ation, he worked in practically every 
field in California. Prior to the war he 
was affiliated with D+ B in the engi- 
neering department. During the war. 
Dave was a lieutenant in the Navy, spe- 
cializing in ordnance research and de- 
velopment. He spent ten months overseas 
and upon his return was in Washington 
for seven months teaching bomb dis- 
posal. He was then sent to Inyokern, Cal- 
ifornia Naval Ordnance Test Station. 
Rocket Development Station. 

In his new capacity as chief engineer 
for D+ B he will supervise the devel- 
opment and engineering of subsurface 
equipment at both the Dallas and Los 
\ngeles plants of the company. 





Appoints Arch Rater 


Oil Base, Inc.. Compton, California, 
makers of Black Magic oil base drilling 
fluid, announces the appointment of 
Arch Rater, Jr. as service engineer. 
Rater will be stationed temporarily in 
California but later plans to work out 
of the Oklahoma City office as perma- 
nent representative for Oil Base, Inc.. 
in the Mid-Continent. 

Rater was formerly with Halliburton 
Oil Well Cementing Company and 
Baroid Sales Division. He served with 
the Air Corps during the war. 
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Calgary representative 


\lvin B. Geddes, sales representative 
in the Calgary, Alberta, area, has been 
appointed district 
manager in Canada 
for The National 

Supply Company. 
§ Ltd.. with district 
+ headquarters at Cal- 
gary. A native of 
Canada. Geddes was 
educated in the Cal- 
gary public schools 
and was graduated 
in electrical engi- 
neering in 1927 from 

A. B. Geddes the Lowa State Col- 
lege. He was associated with Canadian 
Westinghouse Limited in the Hamilton. 
Ontario. plant and at Edmonton. Al- 
berta, and later was transferred to Cal- 
vary where he followed sales and 
engineering work. 

Geddes joined National Supply in 
1943 and was Calgary store manager un- 
til last August 2 when he became area 
sales representative. 





Worthington vice president 


The board of directors of Worthington 
Pump and Machinery Corporation has 
elected Frank J. 
Whelan a vice presi- 
dent, with head. 
quarters at Harri- 
son. New Jersey. 
Whelan will be in 
charge of the indus- 
trial and oil field 
merchandising ac- 
tivities of the COrpo- 
ration. He will be 
responsible for the 
sale of Worthington 

PJ. Whelen products through in- 
dustrial and automotive dealers. the sale 
of power-transmission equipment, and 
sales to other manufacturers of equip- 
ment incorporating Worthington prod- 
ucts. 

Whelan has been with the Worthing- 
ton Corporation for the last 14 years in 
various capacities. and after a year’s 
leave of absence with the War Produe- 
tion Board in Washington, he has been. 
since 1943, assistant to the vice presi- 
dent, as well as manager of the corpora- 
tion’s reciprocating pump division. 

Whelan will be succeeded as manage: 
of the reciprocating pump division by 
Alvin F. Welsh. now engineer in that 
division. 





Wins safety trophy 


The Berwick plant of the American 
Car and Foundry Company has won ih 
ACF Safety Trophy for 1947. according 
lo an announcement by C. J. Hardy. Jr. 
president. The award makes the Ber- 
wick establishment a fifth-time winner 
in Group d. which includes the largest 
of ACK’s tien branches. 

At presentation held recently. Hardy 
pointed out that with an average of 


3,546 employes throughout the year. the 


accident rate for all of 1947 was only 
9.67 accidents per million 


worked. 


man-hours 
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»e-for every 
Drilling Rig 






































v Powerflex Rotary Hose 
V Mud-Flo Slush Pump Hose 
Vv Flexible Discharge Units 
V Brake Blocks 


V FHP. and Multiple V-Belt. 


v Oil Country Flat Belting 
V Wire Line Turn Backs 
/ No-Whip Line Savers 

7 Stuffing Box Rings 

v All types of Hose 

/ Molde 





Thermoid products are care- 
fully built with the specific 


needs of oil field work in mind. 


d Specialties 


Careful selection of raw materials, latest technical advances 


plus skilled craftsmanship assure the user of maximum 


service at lowest cost. 


hermol 


You will find it to be both 
wise and convenient to 


| Oe yet Pe | tie t = specify Thermoid “Built 


Automotive « Industrial 
Oil Field « Textile 


Thermoid Company, Trenton, N. J., U.S.A. 


for the Job’’ products 


Warehouses in Houston, Los Angeles, Wabash 





IAN Zz 


ELECTRIC PLANTS FOR THE OIL FIELDS 








Now there’s an Onan Diesel Electric 
Plant to meet the requirements of any 
oil field application—to give long, full- 
capacity service under the severest 
operating conditions. Available inone- 
cylinder air-cooled, four and six- 
cylinder water-cooled models. For 
continuous heavy-duty operation, sta- 
tionary or portable. 


ONAN DIESEL ELECTRIC PLANTS—2,500 to 
35,000 watts. ONAN GASOLINE-DRIVEN ELEC- 
TRIC PLANTS—350 to 35,000 watts. ONAN AIR- 
COOLED ENGINES — 5% and 10 hp (2-cyl.), 3% 
hp (I-cy/.). 


























Used by a large exploration company for geo- rear work, this truck- 
mounted shot-hole machine is powered by a Wisconsin Model vP- 4, V-type, 
4-cylinder air-cooled engine (power range: 26.8 to 31 hp.). These machines 
are frequently used in isolated districts, necessitating every provision against 
the possibility of power failure. Wisconsin Air-Cooled Engines are specified 
for this work because of their proven heavy-duty dependability and complete 
freedom from cooling chores and troubles. 





Wi Sco REE Ce ed: Be writ 70 HARLEY SALES CO. 


Corporation sae 4 Building, Tulsa, Oklahoma 


& M Building, Houston, Texas 
MILWAUKEE 14, WISCONSIN Qit field distributors for Wisconstn 
World s largest Builders of Heavy-Duty Air-Cooled Engines eee eee ewe Som 








D. W. ONAN & SONS INC. 


2761 Royalston Ave., Minneapolis 5, Minn. 


To represent Cameron 
According to a recent announceme) 
by E. L. Lorehn, vice president and ge) 
eral manager « 
Cameron Iro, 
Works, Houston 
Texas. D. M. Terr, 
has joined the Cam 
eron sales depart 
ment. 

Terry is widely 
known in the Gul! 
Coast and Mid-Con 
tinent areas wher 
he has been identi- 
fied with the oil bus. 
iness for the last 17 
years as a roughneck, driller, and late: 
as service and sales representative for 
Halliburton Oil Well Cementing Com 
pany and Baker Oil Tools. Terry is now 
stationed at Oklahoma City and can bx 
reached at the Annex Courts. 





D. M. Terry 


Schmidt promoted 


Appointment of Charles N. Schmidt 
as assistant director of advertising. 
United States Steel 
Corporation of Del- 
aware,wasan- 
nounced by David F. 
Austin, vice presi- 
dent-sales. Schmidt 
comes to the Dela- 
ware corporation 
from American Steel 
and Wire Company, 
United States Steel 
subsidiary. Cleve- 
land, where he has 
been manager of the 
advertising division. 





C. N. Schmidt 


Personnel changes 

Three recent changes in’ per-oanel 
have been announced by L. J. Pundt, 
general sales manager of The S. M. 
Jones Company. manufacturers of Jones 
sucker reds. Holt MeWorkman, former- 
ly of Tulsa and more recently of Mid- 
land, Texas, has been appointed assist- 
cnt gener) sales manager wlth heoa- 
quarters in the general sales office 
Tulsa. Oklahoma. MeWorkman has 
been associated with The S. M. Jones 
Company for 18 years. 

Pundt also announces that C. W. Tur- 
ner. formerly district representative at 
Wichita Falls. Texas, has been irans- 
ferred - Midland as district represen- 
tative. George M. Blaine, formerly sales 
representative in Tulsa, has been ap- 
pointed district’ representative with 
headquarters at Wichita Falls. Texas. 


Wheatley promotions 
Several promotions were made among 
personnel of the Wheatley Pump and 
Valve Manufacturers at a board of di- 
rectors meeting held recently. Frank 
Wheatley, Jr., was promoted to the post 
of executive vice president. Frank 
Wheatley, Sr., was re-elected president 
of the firm, and Gus Baker, Jr., was 
named vice president and general man- 
ager, and William J. Gray, veteran of 
30 years with the firm, was elevated to 
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vice president in charge of manufac- 
turing. 

Frank Wheatley, Jr., in making the 
announcement of action of the board 
of directors in the annual meeting. said 
that Miss Dorothy Page, former secre- 
tary-treasurer of the firm, is retiring 
after more than 20 years’ service with 
the company. She will be succeeded by 
Dan L. Lingo. 

Wheatley announced that Earl Wag- 
ner. who has spent more than 30 years 
with the oil field equipment manufac- 
turing company, is retiring from his po- 
sition as shop superintendent. His posi- 
tion will be filled by Grady Maguire. 






















































PLETY 

WITH.THESE PRECISION 

BUILT, EXTRA HEAVY 
FORGED STEEL 


Kirberger named 


Earl Kirberger, one of Franks Manu- 
facturing Corporation’s 15-year men has 
been named to han- 
dle the Oklahoma 
and Kansas Sales > 
territory for the ’ a 
Tulsa rotary drill- } 
ing rig and servic- \ 
ing unit manufac- 
turer. Kirberger is 
well qualified to 
handle the position. 
according to Carl 








Sizes 34" to 4” 








White, Jr., presi- These easy to handle Hi-Speed Handle-Bar Unions have integral steel to steel 
dent. Having started seats, or completely fused bronze to bronze seats. The nut threads are modified 
on with Franks in its Acme to facilitate easy and speedy assembly and disassembly. The seat design 


is a 45 degree cone, machined and cold rolled, to a ball seat on the male end. 


early stages. he has been on the road Furnished in black hub ends with Udylited nut, or all rustproof with Udylited 


before. both in the sales and service de- hub ends and Parkerized nut. 
partments. and during the war worked 4000 Test Unions sizes 3<" to 4” inclusive are furnished with Briggs Standard 
in the production department. steam threads in pipe ends. 
6000 Test Unions sizes 2” to 4” inclusive have long pipe ends with A.P.I. line 
Chief engineer pipe threads. 
: HANDLE—BAR Unions are recommended for all services. Use a hammer in- 
Frank A. Jones. formerly associated stead of a wrench to tighten or loosen the nut. 


with Terminal Railroad Company, St. 
Louis; Busch-Selzer Bros. Diesel En- 
gine Company, St. Louis: and the Mis- 
souri Pécific Railroad. has been ap- 







pointed chief engineer of Dearborn This Union has features that make it the most un1- > 
Tiemive’ € eet eli Meeadinesaaaaes versally used Union. It is made to A.A.R. standards 
-hemical Company, with headquarter with integral steel to steel seats. The seat design is i... 
at the company’s general offices, 310 a 45 degree cone, machined and cold rolled, to a 
South Michigan Avenue, Chicago,” Uli- ball seat on the male end. The ends and nut are 
nois. He will supervise all engineering extra heavy and the nut threads are permanently 


lubricated and rustproofed with Udylite Cadmium. 
A partial list of PETRO’S proven services include 
pressures from a vacuum to 3000 lIbs.; Tempera- 


activities, foam meter equipment. and 
the development of new equipment. 


kK. A. Goodnow. whom he succeeds. tures from 100° below zero, F., to 1000° above zero 
has relinquished his position due to ill F.; on Steam, Gas, Air, Oil, Gasoline, Ammonia, 
health. but he will remain with the com- Chemicals, and all other services in which Steel or 


Wrought Iron Pipe is used. Sizes |,” to 3” 


“ORIFICE” Unions, screwed, or socket weld 
are widely used for flow control of Steam, Oil, 
Ammonia, Chemicals, Water, Gas and Air. Also 
for metering and measuring. The ORIFICE is 
recommended for working pressures of 600 Ibs. 
at 900° F., or 2000 Ibs. at 150° F. Furnished with 
18-8 stainless steel orifice plate and steel jacketed 
asbestos filled gaskets. These are set in a groove 
of solid steel to facilitate ease of tightening and 
to safeguard against possible blowing of the 
gaskets and resultant trouble. 

The nut threads are Cadmium plated (UDY- 


pany as assistant chief engineer. 


California distributor 






A. Leschen and Sons Rope Company. 
St. Louis. Missouri, has announced that 
effective April 1, 1948, its entire line of 
oil field wire ropes will be distributed 
in California by the new firm of Ball 
and Black Supply Company, whose ad- 
dress is 2439 Hunter Street, Los An- 
geles. This firm is composed of two 
experienced wire rope men. C. R. 
(Chuck) Ball and C. H. (Cliff) Black. 
Ball has been identified with the Cali- 


fornia oil fields for about 20 years. Black Sizes 14" to 3" LITED) for permanent thread lubrication. 
has been active in California for 25 
vears, and prior to that he spent a good OSE OF FRESE DAmr Fels Tees £0588 200088 


many years in the Mid-Continent area. 
The A. Leschen and Sons Rope Com- 
pany has also announced establishment 


of a warehouse at 2439 Hunter Street, CLAYTON MARK & COMPANY 


Los Angeles. where a complete stock of 1900 DEMPSTER STREET + EVANSTON, ILLINOIS 
oil field ropes is being carried. 


ORIGINATORS AND PIONEERS OF STEEL UNIONS SINCE 1912 





THE PETROLEUM ENGINEER, March, 1948 




























































Easier and Faster — 
with the Amazing New 


SOFFING HOIST-JACK 


A versatile 3-in-1 tool, this new Coffing Hoist- 
Jack provides greater efficiency and ease of 
operation on scores of lifting, pulling or 
stretching jobs. Simplified ratchet design and 
sturdy construction assure safety and long life. 
Weighs only 23 pounds, yet lifts a 2000 pound 
load. Operates with stand 
as a jack, or without stand 
as a hoist or binder; quick- 
ly set up, easily portable. 
Tested to 100% over rated 
capacity. Write ‘tor Bulletin 
OHJ-1. a a 
OTHER COFFING PRODUCTS — Safety - Pull Ratchet 


Lever Hoists ¢ "Mighty-Midget’”’ Puller ¢ Electric 
Hoists ¢ Spur-Geared Hoists e- Load Binders @ Trolleys. 


COFFING HOIST COMPANY 


DANVILLE, ILLINOIS 


With Stand 




















“SAFETY-PULL"” 
HOISTS 
Ratchet Lever 
type; Capacities 
from Y%to 15 tons 




















FOR EVERY PROCESSING NEED 


For field operation, refining or Layne installed well water systems 
pumping station use Layne well — size for size, produce more 
water systems are built and in- — water than any other system on 


stalled to produce great quantities 
of water at the absolute minimum 
in cost. Futhermore, Layne well 
water systems can always be de- aga Conga ; 
pended on to give years and years ership. For illustrated literature, 
of service at little or no upkeep address Layne & Bowler, Inc., 
cost. Actual records show that General Offices, Memphis 8, Tenn. 


JAYNE ; 


~ WELL WATER SYSTEMS 


today’s market. As pioneers in the 
water producing field, Layne has 
long maintained uncontested lead- 








Wins Lincoln award 


H. D. Hilborn, chief structural eng: 
neer at the Houston plant of Emsco Der 
rick and Equipmen;: 
Company. was re 
cently given a Lin 
coln award for his 
paper on the design 
and construction oi 
the new Emsco 18 | 
Bulge Type Porta 
ble Mast for drill 
ing to depths in ex. 
cess of 15.000 ft. In 
competition with en- 
tries received from 

H. D. Hilborn six continents, Hil 
born received the second highest classifi 
cation award and was presented a cas); 
sum of $2200. The Lincoln Award i- 
made periodically by the James F. Lin- 
coln Foundation for outstanding achieve- 
ment in connection with scientific re- 
search and development. Total award- 
amounted to $200.000. 


G. 8S. Monroe succumbs 


George Stuart Monroe, for the last 
24 years a research chemist with the 
Universal Oil Prod- 


>» ucts Company, died 
=r February 25 at his 
a home in Berwyn. 


IHinois. He was 55 
years of age. Mon- 
roe was graduated 
from the University 
of Illinois in 1917. 
with the B.S. degree 
in chemistry. His 
first position upon 
vraduation was with 

G. S. Monroe the Newport Com- 
pany. where he remained until 1924. 
when he joined Universal Oil Products 
Company. 





His first published paper appeared in 
1917: in Industrial and Engineering 
Chemistry. Since 1930 he had worked 
in close collaboration with Professor V. 
N. [patieff. with whom he published nu- 
merous papers dealing principally with 
reactors at high pressures and tempera- 
tures, such as synthesis of methanol from 
carbon dioxide and hydrogen. and solu- 
bilities of gases under high pressures. 

His most recent contribution to the 
chemical literature was “High Pressure 
Laboratory Flow Apparatus.” Many pat- 
ents dealing with the treatment of hydro- 
carbons have been issued to him. 


Appoints sales firm 


Oil Base, Inc.. Compton, California 
has appointed Petro-Tech Service Com- 
pany, Ca. Inc.. to represent Black Magic 
oil base drilling fluid for sales and serv- 
ice in South America. With headquar- 
ters in) Maracaibo. Venezuela, Petro- 
Tech has direct representation in Trini- 
dad. Colombia. Peru. Ecuador. and 


Venezuela. Headed by Russell Keener 
and Keith Miner, the service company 


has wide experience in servicing prob- 


lems demanding oil base muds in the 


Latin American countries. 
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Opens Dallas branch 


On the fifth anniversary of the found- 
ing of the Dow Corning Corporation, 
company officials 
announced the open- 
ing of a new branch 
office in Dallas. Tex- 
as. Max H. Leaven- 
worth has been 
named head of the 
new office. Prior to 
joining Dow Corn- 
ing. Leavenworth 
was a member of the 
staff of instructors 
for the Army Air- 

M. H. Leavenworth Cra ft Mechanics 
School at Willow Run. With the comple- 
tion of that project he joined Dow Corn- 
ing and spent a year in the various Jab- 
oratories and product development 
xroups maintained by Dow Corning. For 
the last two years he has been acting as 
a technical representative attached to 
the corporation’s home office in Midland. 
Michigan. 





Wins award 


The Wilmington plant of the Ameri- 
can Car and Foundry Company has won 
the ACF Safety Trophy for 1947. ac- 
cording to an announcement by C. J. 
Hardy, Jr.. president. The awatd makes 
the Delaware establishment a fourth- 
time winner in Group I], which includes 
the smaller of ACF’s ten branches. ACK 
Berwick was in the lead in Group I. 


At the presentation dinner held at 
the Hotel DuPont, Hardy pointed 
out that with an average of 274 em- 
ployes throughout the year, they were 
able to work 11 months without a Jost- 
time injury and for all of 1947 with a 
rate of only 3.74 accidents per million 
man-hours worked. 


Lane-Wells changes 


In order to handle more efficiently 
the record increase in volume of busi- 
ness, Lane-Wells Company has made 
the following changes and _ re-assign- 
ments in field personnel, according to 
Morton T. Higgs. manager of field 
operations. 


R. B. Downing has been appointed 
Mid-Continent division manager follow- 
ing the resignation of R. B. McCullar 
from that position. “Ike” Downing 
joined Lane- Wells in 1941 after previous 
experience as Kansas division geologist 
of Barnsdall Oi] Company, and as a con- 
sulting geologist with headquarters in 
Wichita, Kansas. Downing’s experience 
with Lane-Wells includes service as 
sales engineer. geologist, superintendent 
of the Oklahoma City district. and divi- 
sion sales manager. 


C. L. Kirkman. formerly assistant 
district superintendent at Great Bend. 
Kansas, succeeds Downing as division 
sales manager in Oklahoma City. R. H. 
Waggoner, formerly sub-district super- 
intendent in Russell, Kansas. has been 
transferred to Great Bend to succeed 
Kirkman, and A. N. Downing, formerly 
gun perforator operator in Russell. has 
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been made sub-district superintendent. 

L. V. Steffey. formerly assistant dis- 
trict superintendent in Oklahoma City. 
has been transferred to Salem, I]linois. 
as district superintendent, succeeding 
R. G. Echols, resigned. E. C. Doane. 
formerly sub-district superintendent at 
Seminole. Oklahoma, has been ap- 
pointed to Steffey’s former position, and 
Sidney R. Pittman. formerly an oper- 
ator in Healdton. Oklahoma, has suc- 
ceeded Doane. 

Other recent changes include the ad- 
vancement of J. D. Dunigan from the 
position of sub-district superintendent 
at Guymon, Oklahoma, to district su- 
perintendent at the same point, and the 
transfer of Ray Edwards, formerly op- 





YOU REQUIRE 


Because of unique telescopic action, 
which has been designed into the 
Regan 200-ton Casing Hook, Regan 
is able to offer a saving in overall 
working length of approximately 


three feet 


over any other hook of this 
offered at the present time. 


LOOK AT THESE FIGURES: 


Length of Regan Casing Hook 200-ton 300-ton 








erator in charge at the Ulysses truck 
station, to the position of sub-district 
superintendent of the recently estab- 
lished Garden City, Kansas. sub-district. 

In the Gulf Coast Division, E. A. 
Radack, formerly sub-district: superin- 
tendent at Laurel, Mississippi, has been 
moved to Shreveport, Louisiana, as as- 
sistant district superintendent. 

J. C. Strickland, formerly operator in 
charge of the Opelousas, Louisiana. 
truck station. replaced Radack. and J. 
C. Orr has replaced Strickland. Leon 
Pyle has been made operator in charge 
of the new Monroe. Louisiana, truck 
station. E. F. Stokes has been made op- 
erator in charge of the new Lubbock. 
Texas, truck station. 


ATTENTION... 


PORTABLE 
OPERATORS! 


iF iris COMPACTNESS 











PN 


type 








Overall length 85” 
Length Working to Hook Saddle 69” 
Length Working to Elevator Yoke 56%” 
Spring travel, Main Hook 2%" 
Spring travel, Elevator Yoke 7" 
SEND FOR 





(Head Office), 


SAN PEDRO, 
CALIFORNIA 


Bakersfield, Calif. 






Houston, Texas, U. 





22” 
92" 





BULLETIN 








Ls 


Exclusive Mid-Continent Representatives: 
Hunt Tool Company, P.O. Box 1436, Houston, Tex 


Exclusive Export Representatives: 


Hunt Export Company, 19 Rector Street, 
New York City, N.Y 


Avda Pte. R. Saenz, 
Pena. 832, Buenos Aires, Argentina. 
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WAUKESHA MOTOR COMPANY, WAUKESHA, WIS., NEW YORK, TULSA, LOS ANGELES 


WAUKESHA 


OIL FIELD POWER 
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You’re in Tyler, Texas. 


..in the engine 
room of the Lone Star Gas Company. The 
power units you see are a pair of gas burning 
6-LROU Waukeshas, with vacuum compen- 
sated governors, driving 250 KVA Westing- 
house Alternators with outboard exciters. 


They’re big units...these 6-LROU 
Waukeshas—six cylinders, 8% in. x 8% in., 
2894 cu. in. displacement. Big... but 
smooth. Flexible, too. And speedily respon- 
sive. Ready with reserve power that can 
handle the peaks when they come. 


Reliability is built-in ... to suit the Wau- 
kesha 6-LROU for this kind of work. Or 
your kind of job. Individual interchange- 
able cylinder heads, mounting spark plugs 
and large steel-alloy valves. Hardened alloy 
exhaust valve seat inserts. Roller type valve 














lifters. Hardened wet sleeve type renewable 
cylinder liners. Interchangeable twin cyl- 
inder blocks. Each block contains three 
cylinders. 


Heavy drop-forged, heat-treated steel 
crankshaft. Seven 4% inch main bearings 
with replaceable bushings. 


Full pressure oiling by positive, gear type 
submerged pump. Rocker arm and push 
rod mechanism oiling controlled to provide 
intermittent pressure feed. Waste packed 
replaceable oil filters. For all the details on 
this power unit, get Bulletin 840. 


There are other Waukesha Engines and 
Power Units for every oil field need. Horse- 
powers range from 10 to over 400 hp. Con- 
sult Waukesha engineers. 
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[Km@fimeen’s TARIES ond 
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INSTALLMENT No. 129 













































A valuable and regular feature of The Petroleum Engineer, the Continuous Tables, now in their eleventh year of publi- 
cation, were designed to save time and effort for the technician and the practical field or plant worker. The tables have ° 
proved one of the most popular and helpful departments of The Petroleum Engineer. Data are presented in the simplest 
form available with many types of information included that are best presented by curves or nomographs when three or more 
variables must be considered simultaneously. 





The Continuous Tables have been developed as a result of suggestions for new tables, direct contributions and 
improvements to existing tables by members of the petroleum and related industries, including manufacturing concerns, who 
are continually searching for practical information reduced by computation to tabular form readily applicable to the prob- 
lems daily confronting them that might otherwise necessitate a more or less tedious calculation. These contributions and sug- 
gestions from the industry have resulted in a valuable exchange of information and data contributing to the progress of the 
industry as a whole. 


This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 
13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941, 
issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 
1944, issue; 80-82, inclusive, in the April, 1944 issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the 
October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, issue; 95-97, inclu- 














sive, in the July, 1945, issue; 98-100, inclusive, in the October, 1945, issue; 101-103, inclusive, in the January, 1946, issue; 
( 104-106, inclusive, in the April, 1946, issue; 107-109, inclusive, in the July, 1946, issue; 110-112, inclusive, in the October, 
; 1946, issue; 113-115, inclusive, in the January, 1947, issue; 116-118, inclusive, in the April, 1947, isisue; 119-121, inclusive, 
in the July, 1947, issue; 122-124, inclusive, in the October, 1947, issue; 125-127, inclusive, in the January, 1948, issue. 
INDEX TO TABLES 
Index No. Page Issue 
Horsepower requirements and load factors of rotary drilling rigs (sheet 1) P 422.34 273 Mar. 
Horsepower requirements and load factors of rotary drilling rigs (sheet 2) P 422.34 275 Mar. 
Interpretation of well test data in gas-condensate fields (sheet 4) P 502.77 207 Feb. 
Interpretation of well test data in gas-condensate fields (sheet 5) P 502.77 213 Feb. 
Interpretation of well test data in gas-condensate fields (sheet 6) P 502.77 217 Feb. 
Interpretation of well test data in gas-condensate fields (sheet 7) P 502.77 279 Mar. 
Interpretation of well test data in gas-condensate fields (sheet 8) P 502.77 283 Mar. 
Method of determining number of plates for a rectifying column P 724. 277 Mar. 
Plate efficiency of fractionating columns and absorbers (sheet 1) P 734. 205 Feb. 
Plate efficiency of fractionating columns and absorbers (sheet 2) P 734. 209 Feb. 
Plate efficiency of fractionating columns and absorbers (sheet 3) P 734. 211 Feb. 
Plate efficiency of fractionating columns and absorbers (sheet 4) P 734. 215 Feb. 
Plate efficiency of fractionating columns and absorbers (sheet 5) P 734. 281 Mar. 
Use of log-log plots of McCabe-Thiele diagrams in fractionation problems P 734.5 285 Mar. 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Crane Company jisbestacsas sensu BOO Mar. P 734.5 
Griscom-Russell Company (sheet 5) 282 Mar. P 734. 
Hyatt Bearings Division, General Motors Corporation ’ (sheet 2) 276 Mar. P 422.34 
Smith, A. O., Corporation 278 Mar. P 721. 

( Torrington Corporation, Bantam Bearings Division (sheet 8) 284 Mar. P 502.77 
Visco Products Company, Inc. (sheet 1) 274 Mar. P 422.34 
Waldrip Engineering Company (sheet 7) 280 Mar. P 502.77 
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reduce maintenance costs 
with 











NATIONAL 


CONDENSING 
AND COOLING 


SECTIONS 


UBSTANTIAL savings in maintenance costs are being realized by many 
petroleum refineries, chemical plants and by-product coke plants, who are 
handling their condensing and cooling services with NATIONAL Sections. 


Economy in maintenance is inherent in NATIONAL Sections for the follow- 
ing reasons: 


®@ Simplicity of Design 

@ Ease of Assembly and Replacement 

© Long Life due to Corrosion Resistance of Cast Iron 
© Low Spare Part Inventory Requirements 


For information concerning NATIONAL Condensing and Cooling 
Sections, please write for our Catalog CP-16. 


i T-Wa Colifelavol Mm <olelfol co) mm &e)ialoLolapg 


| CENTRAL AVENUE... JOHNSTOWN, PENNSYLVANIA 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES 


(INSTALLMENT No. 129) 


Sheet 1 
P 422.34 














HORSEPOWER REQUIREMENTS AND LOAD FACTORS OF ROTARY DRILLING RIGS 
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FIG. 1. Typical single-stand load curves. 
. TIME 
Before attempting to purchase or apply FIG. 2. Hook and engine loads coming out of hole. 
motive power to an oil-well drilling rig. 
an extremely thorough study of the load = ——S—S=>== 
cycle, motion cycle, and operating habits TAMER 1, Lced feces for cel Allin 
is vitally necessary. Many failures of Bester vacates wileesaorad , . 
equipment to perform satisfactorily have | Gulf Coast drilling ‘ Hard rock drilling 
been caused by the question “how much | l 
aaa" ae of “how is the Class of rig Light Medium | Heavy | Ex. heavy Light Medium Heavy | Ex. heavy 
horsepower used?” When attempting to Rig horsepower*.........] 400 609 1,000 1,500 400 600 1,000 1,500 
ange ; hal alt se: sea call Drilling depth 5000 8000 | 10,000 | 12/000 6000 9000 | 11,000 | 15,000 
use a hall cog 106 a power app neem Avg. load factor, per cent 45 43 33 28 35 31 27 23 
on a drilling hoist, this intimate know!l- Avg. hp load 180 258 330 420 140 186 _ 270 345 
° ° ° ° P daily hp- j 7 3360 3 6,480 8,300 
edge is particularly essential in making a — ae 2 AR fe - : 
the most of the characteri stics of the *Assuming all this horsepower available for primary drilling service. Auxiliary service requirements are extra. 
: c = Ss a a: ie ae ee aeaiesiyiecdis nines: 
new transmission in order to yield its 
st perfo ce at the hook. , . : . = —————— - —— 
best performance at the , put of the engines is obviously the maxi- 
A. Hoisting. Fig. 1 shows a typical hecteahiin & ho uk ts Seen . 
- a ee ee mum obtainable from the rig. In fact, TABLE 2. Power services. 
set of single load curves for “going in somiinisins dieliiies Seienistir eats - aad wer ser 
the hole” and “coming out of the hole.” rs g — : Mal iain 
about 85 per cent of peak intermittent ain uxiliary 


The “pickup” and “hoisting” peaks on 
either curve will vary from below full 
value in each gear, depending on the 
transmission method employed. 

Fig. 2 shows typical hook loads and 
engine loads on the hoisting cycle with 
a mechanical transmission. 

Table 1 gives some idea of the overall 
load factors that may be expected on 
drilling rigs of various classes. The 
values have been taken partially from 
actual field results and partially from 
interpolations. The figures were worked 
back from actual fue] consumption fig- 
ures on a number of locations. They 
are, however, subject to relatively wide 
variations in each class, depending on 
whether the wells are “exploration” or 
“development” wells. In the latter cases, 
the load factors should decrease and on 
the former they will normally increase. 

B. Drilling. Fig. 3* shows a typical 
buildup of load while drilling as the 
well progresses from start to full depth. 

On internal-combustion engined rigs, 
in particular, the peak horsepower out- 


~ *See sheet 2, P 422.34. 


or “hoisting” horsepower unless engine 
trouble is to be expected. Peak horse- 
power can be employed for short pe- 
riods only, when drilling, for this rea- 
son. 


C. Auxiliaries. On most engine driven 
rigs, it is the common practice to rob 
power from the main engines to supply 
the majority of the normal auxiliary 
power. When a rig is operating at full 
load, the use of separately driven aux- 
iliaries will increase the drilling ca- 
pacity of the rig by making the auxiliary 
power, normally robbed from the en- 
zines, available for drilling use. 


The tabulation in Table 2 is illus- 
trative of the order of main power and 
auxiliary power requirements on an 
extra heavy rig. 

From Table 2 it can be seen that the 
total auxiliary power is in the neighbor- 
hood of 5 per cent. This excludes en- 
gine cooling fans, which are part of the 
engine and would bring the auxiliary 
power up to about 15 per cent of the 
total produced by the engines. 


(i) Drilling 
a. Main slush pump a. Lights 
b. Rotary table b. Washdown pump 
c. Auxiliary slush pump (alter- c. Mud screens 

nate to (a) when needed) d. Bug blower fans 
d. Mud mixing pump e. Air supply 

f. Blowout preventers 

(ii) Hoisting 


a. Hoist a. Lights 
b. Rotary—breakout b. Washdown pump 
ce. Bug blower fans 
d. Air supply 
e. Blowout preventers 
f. Fill up pump 
Approximate auxiliary horsepower required 
Service Hp 
Lights, etc... .. iat 5 Pacem een 7% 
Washdown pump... wereys . % 
Mud screens (2). ee - 4 
Bug blowers (2)... 4 
Air supply..... ; ee eS 5 
Fill up pump, BOP pump... 4 20 
4s 


Say, 60 hp available. 











Taken from the article, ‘“‘Application of in- 
ternal-combustion engine power to rotary drill- 
ing rigs, by W. S. Crake, Shell Petroleum Com- 
pany. Presented before The American Society of 
Mechanical Engineers, Houston, Texas, October 
5-8, 1947, and published in The Petroleum Engi- 
neer, December, 1947, pages 70 to 80, inclusive. 
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_ is essential to the 
FAST, EFFICIENT, ECONOMICAL 
nd DEPENDABLE flow of OIL 


~~. ..a very important factor in the 
nation’s economy... 











authorized to manufacture and sell Visco Oil Treating compounds for use in the breaking and resolving of oil emulsions, and to grant 
for such use, under the following United States patents: 1,860,562; 1,860,563; 1,912,330; 1,937,259; 2,050,639; 2,050,640; 2,206,589; 2,214,783; 2,214,784; 2,225,189; 
: 307,8 318,034; 2,318,035; 2,321,056; 2,335,554. Re. 20,717 and patents pending. Any purchaser of Visco oil treating compounds is authorized to use the same 
f ing and resolving of oil emulsions in accordance with the above patents. The royalty for such use is included in the purchase price. Visco Products Com- 
2uthorized to and is willing to grant licenses on a royalty basis, to all companies, and to others desiring to practice the patented subject matter, under any and all of 
patents, permitting the user to purehase the oil treating compounds at will from any vendor, and to prepare the compounds for use under the above patent or patents, 
gallon, Application for license should be made to Visco Products Company, Houston, Texas. 


NOTICE: Visco Products Company is 








yalty charge of 20 cents pe 
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HORSEPOWER REQUIREMENTS AND LOAD FACTORS OF ROTARY DRILLING RIGS 
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FIG. 3. Typical drilling well horsepower loads (one size 


of drill pipe). 


The auxiliaries would run simultane- 

ously sufficiently often that it should 
be assumed that they would be using 
power from the main engines for a con- 
siderable part of the day’s run. There 
is, thus, little out of the ordinary in 
auxiliary load characteristics, but they 
must be considered and the most vital 
pieces of auxiliary equipment are usual- 
ly supplied in duplicate. 
@ Effect of load characteristics on 
choice of prime movers. A. Flexibility. 
As can be seen from the hoisting por- 
tion of the load curve in Fig. 1,* the load 
requires the most rapid possible appli- 
cation of accelerating torque and a 
horsepower delivery that mounts as rap- 
idly as the load reaches full speed. 

As no mechanical coupling methods, 
such as friction clutches, will stand the 
wear and tear of being thrown in against 
engines running at full speeds, some 
method of reducing these shock loads is 
vital on all drilling machinery. On direct 
mechanical drives, the only compromise 
is to connect the load with the engines 
running at about idling speed and then 
accelerate the engines. This does not 
produce any torque multiplication, but 
is capable of being withstood by clutch- 
es. For this reason, drilling rigs gen- 
erally require engines with rapid ac- 
celeration characteristics and relatively 
light flywheels—automotive type per- 
formance—to obtain the desired accel- 
eration and reduce maintenance costs 
on transmission members. 

The use of slow speed, heavy duty en- 
gines has not, to the writer’s knowledge, 
been successful in any field application 
for these reasons and the list of present 
day hoists are no exception to this state- 
ment. When using diese] engines, with 
their known flat torque curves, the 
shocks to transmission are doubly dif- 
ficult to withstand. 

B. Governors and flywheels. As men- 
tioned above, all transmission methods 


*See sheet 1, P 422.34. 
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FIG. 4. Mechanical 6 speed curves. 


require engines highly responsive of 
speed to load and light flywheels are, 
therefore, highly desirable. General 
practice is to use engine throttle con- 
trols with a maximum governed speed 
of the engine. All drilling loads are of 
the type that make the increasing of 
torque of automatic opening of the throt- 
tle by governors highly undesirable. If 
the torque raises at any throttle set 
point, the speed should drop according- 
ly. This is particularly the case when 
rotary tables are driven through speed 
reduction gears and where governor con- 
trolled engines may open up, unbe- 
known to the operator, and very easily 
cause drill pipe failures or “twistoffs.” 

The single exception to the above 
points is the use of heavy duty constant 
speed engines for electric drilling in 
which the load is coupled and accel- 
erated, not through friction clutches but 
by electric motors. In this case, power 
input can be easily controlled by the 
operator. In view of the undesirable na- 
ture of running any engines on a drill- 
ing rig at full speed continuously and 
the primary requirement of portability, 
the writer feels that, even in this appli- 
cation, the light, flexible engine is de- 
sirable, along with some device that 
idles the engine when it is not required 
for full speed operation. 

C. Load coupling. The most modern 
hoists tend toward complete friction 
clutch drives, both for speed changes 
and main load coupling. The actual load 
coupling unit varies with the various 
types of transmissions enumerated be- 
low. All types can best be operated by 
starting from near idling speed before 
coupling and by accelerating the load 
as the engine itself accelerates to the 
required power output speed. 





TABLE 3. Hook to engine shaft horse- 
power data. 


a. Mechanical efficiencies Per cent 
Hook to drum..... 92 
Drum to average engine... 75 
Overall... . ; 69 

b. Electrical efficiencies 
Hook to drum . 92 
Drum to motor... . , 90 
Motor and cables ‘ 90 
Generator. ..... , 92 
Overall. .... . 68.5 

c. Hydraulic efficiencies 
Hook to drum. . . 92 
Drum to average engine 75 
Torque converter, average . 81.5 
Overall ; 56.25 


Horsepower data 


Engine shaft hp 


Hook hp for 1450 
for 1000 hook hp i 


engine shaft hp 


Mechanical 1450 1000 
Electrical 1460 996 
Hydraulic. 1775 820 


@ Transmissions and their character- 
istics. The following paragraphs are an 
attempt on the part of the author to 
give a direct comparison between the 
mechanical, electrical, and hydraulic 
methods of transmission, when properly 
applied to drilling hoists and other drill- 
ing machinery. The specific examples 
are chosen as being representative of 
transmission method and will show the 
hoist speed ratios and output torque 
speed characteristics on each of the 
three methods of drive. A 1000-hp hook 
load curve is shown, which is used as an 
example of a rig of about 1500-hp input. 

In all the curves, a 1000-hp delivered 
power is assured, with some slight in- 
crease shown as the efficiency of the 
drive improves. As a matter of interest, 
and of considerable concern to users, 
the overall efficiency of the three meth- 
ods are given in Table 3. 
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Small Gear Pumps, for example. 





Shorter distance between the shaft centerlines, 
without sacrificing shaft diameter—free float- 
ing shafts, permitting pressure balancing— 
and ease of assembly—are features which add a design and better performance—not only 
to the overall compactness and efficiency of 
this design. Hyatt Hy-Load Roller Bearings 7 : . A 
made it possible because they have greater every type of industrial equipment—is a “matter 


in gear pumps, large and small, but in virtually 


radial load capacity than any other bearing of of record” where Hyatt Roller Bearings are used. 


the same standard size and type. And Hyatt That’s because fitting the bearing to the job—not 
design permits omission of the bearing inner . ° ° 

”* : ; ie the job to the bearing—is the Hyatt way of 
race—thereby, either reducing the required 
bearing O.D. space, and/or permitting the use engimecring. 


of larger shaft. 





Thus, when Hyatt Roller Bearings are built into 
a machine, you have the assurance that the bear- 
ing is planned, manufactured and applied for 


your specific requirements. Hyatt Engineering 














Service is at your disposal without cost or obli- 
gation. Address Hyatt Bearings Division, General 


Motors Corporation, Harrison, New Jersey. 
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METHOD OF DETERMINING NUMBER OF PLATES FOR A RECTIFYING COLUMN 





ae 





Fig. 1 represents an expansion of the 
familiar McCabe-Thiele diagram. 
Within square OPQR are represented 
equilibrium curve ODQ and two operat- 
ing lines AK and BD. Extension of the 
equilibrium curve and rectifying line to 
the right to the point of intersection at 
I permits the construction of rectangle 
HIJK, within which are represented the 
operating conditions of the section of 
the column above the feed plate. The 
rectifying line is the diagonal of this 
rectangle; this suggests that the upper 
part of the column is apparently oper- 
ating at total reflux. 

Points (x,, y,) and (xg, yg), the 
intersections of the operating line and 
the equilibrium curve, may be located 
by solving simultaneously the equation 
of the operating line, y = mx -+-c, and 
the equilibrium relation, y(1—x)/ 
x(1—y) =a, obtaining: m(a— 1)x? 
+(m—a-+ac—c)x-+c = 0 and 
(a—1) y?+ (m—a—ac-+c)y-+ac 
= 0. The solution of these quadratics for 
Xo» XE» Yo: and yg is obviously somewhat 
involved and leads to cumbersome ex- 
pressions. However, the products x,Xz 
and y,yp are useful and are simply 
stated: y,yg = ac/(a—1) and x,xg = 
c/m(a—1). Dividing these equations 
and rearranging gives y,ypg/ax,Xp = Mm. 
and, since m= (yp—Yq) /(Xm—Xq)« 

(y — ¥0)/(*e -— Xo) =YoYx/AXoXp 

< * «- Se 

Consider the arc coat by a straight line 
through points (x,, y,) and (x, y;). 
From analogy to Equation 1 this leads to 


(y eee — Xo) = ViYo/aX)X, 

~ 4 ‘ (2) 

ial for ie aie line through points 
(x), yi) and (Xp, Yr), 


(y ee = anata XE 
- (3) 


Dividing Sidettiain 2 by Sieeiin 3 
gives 
(yi—Yo) (Xe—%1) _ YoXE 

= (4) 

(x:—X,) (Ye—yi) = XoYu 
which represents ratios of slopes from 
the top plate to opposite corners of the 
rectangle. 

A ratio around point (x,, y,) results 
in the expression 
(y,—y,) (x~—x, ) ue YoXr 
(x,—X,) (Ye—Y.) XoYz 
A similar expre@sion may be written for 
each plate above the feed plate. The 


product of all these expression: leads to 
the series 








(5) 


(y,;—7,) (Xp—X, ) 


(y,—y,) (Xp—x,) (y, 
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FIG. 1. Modified McCabe-Thiele diagram for distillation column. 


In Fig. 1 point (x,, y,) falls on the diag- 
onal of the rectangle. It is obvious from 
the geometrical construction that area 
(Xp—x,) (y,—y,) = area (yg—y,) 
(xy—Xg). Also (x—g—xe) (ys—yo) = 
(x,—x,) (yg—y,), ete. Cancellation 
of these equalities from Equation 6 gives 
(y; —¥,) ee) = -(=)" (7) 
(ye—y1) (xq—%,y X YE 

which is a na equation for calcu- 
leting the number of plates above the 
feed plate. 

For conditions below the feed plate 
the equilibrium curve is extended below 
the origin to permit intersection with the 
stripping line at points (x’p, y’_) and 
(x’,, yo). A rectangle is constructed 
with these points on the diagonal. The 
derivation of the equation for the num- 
ber of plates below the feed plate is en- 
tirely analogous to that given and re- 
sult in the equation 


(y,— yo) ee 1” Ga)” 
(y's ae Yq) (xy — xg 


T he total number of plates required = 
- entire column is the sum of n, and 
1, Where n, includes the still pot as one 
of the plates in the stripping section. 
Equations 7 and 8 are algebraically 
identical to those proposed by Smoker, 
although the similarity is by no means 














—y,) - (y, o~Ye) 





(x;—x,) (ye—y) (x5—x,)(ye—y,) (x,— 


Taken from the article, 


; (xg—x,) - (22) 
Xp) «+++ (Xq—Xo) (YE—Vq) \ oe 


(6) 


“Calculation of number of eeneatinal i“ — nm tities column,” by 


A. E. Stoppel, published in The Petroleum Engineer, Reference Annual, 1947, pages 189 and 190. 


obvious. When this derivation is applied 
to conditions at total reflux, the equation 
reduces to 

y,(1— x,,) /xy(1— y,) = a", 

as given by Fenske. 
Nomenclature 

x = mole fraction of more volatile 
component in liquid, 

y = mole fraction of more volatile 
component in vapor, 

y,; = mole fraction of more volatile 
component in overhead prod- 
uct, 

Xw = mole fraction of more volatile 
component in waste, 


a = relative volatility, 
m = slope of rectifying line, 
c = y-intercept of rectifying line 


on x, y diagram when x = 0, 

Xo. Y= lower point of intersection of 
rectifying line and equilibri- 
um curve, 

Xe, Y_ = upper point of intersection of 
rectifying line and equili 
brium curve, 

x’,, y', and X’p, Y'_ = lower and upper 
points of intersection of strip- 
ping line and equilibrium 
curve, respectively, 

Xq» Yq = point of intersection of recti- 
fying and stripping lines, 

Yq’ = equilibrium value of y when 
X == Xq, 

n, = number of theoretical plates 
for rectifying section, 

n, = number of theoretical plates 
for stripping section. 
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THE WIDE WORLD IS OUR SHOP. Gone 
are the days when all pressure vessels had to 
be fabricated in the shop, in order to achieve 
satisfactory quality control. Today, with 


BOSS MAN. The Chief Inspector is the 
ily member of the Vessel Division whose 
lecisions cannot be overruled. Here he 
checks a 24-hour recorder on a heat ex. 
hanger tube bundle under test at 1850 psi. 





A. ©. SMUT 


Corporation 


New York 17 


Chicago 4 “e 


HY 


See. 


NO GUESSING GAME! Stress analysis 
during fabrication, even when vessels 
are erected in the field, is a standard A. O. 
Smith procedure at critical points where 
calculation is difficult. 


© Philadelphia 5 ¢ Pittsburgh 19 © Atlanta 3 
Tulsa 3 © Seattle! «¢ Los Angeles 14 
International Division: Milwaukee 1 


BERR ae 


A. O. Smith Field Welding Specifications, and 
with an A. O. Smith Field Welding Supervisor 
on the spot, shop quality can be accomplished 
and assured anywhere around the world. 


ARE DRAFTSMEN HUMAN? Vessel 
Division’s new air conditioned headquar- 
ters is a dream come true to the drafting 
crew, without whose patient skill no 
pressure vessel could ever be built. 
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INTERPRETATION OF WELL TEST DATA IN GAS-CONDENSATE FIELDS 








o—o AVERAGE G.P.M. FROM PLANT PRODUCTION 
@® AVERAGE G.RM. FROM WELL TESTS 
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CUMULATIVE PRODUCTION IN PERCENT RESERVES 


FIG. 14. Comparison of average G.P.M. records from plant production and well tests, LaGloria field, Texas. 


@ Comparisons of field with labora- 
tory retrograde losses. The industry has 
proceeded necessarily on the assumption 
that retrograde laboratory tests were 
analogous to underground conditions, 
and that such tests would provide data 
reliable enough to be used in predicting 
losses to be expected in the reservoir. It 
has been realized that the effects of the 
enormous surface areas of the reservoir 
pores were not duplicated in the labora- 
tory, but it has been thought that agita- 
tion in the cell would give the same re- 
sults. It has also been realized that per- 
haps the cells did not simulate some of 
the other conditions in the reservoir that 
might be important. It has been obvious 
that only from comparison with field 
data could it be known how valid was 
the assumption of similarity between 
laboratory and reservoir conditions. 

From the preceding discussions, the 
difficulties in checking laboratory against 
field data are apparent. To make valid 
comparisons, it must be assured that the 
two sets of data apply to the same gas 
and to the same conditions. With respect 
to the determination of the retrograde 
behavior of the gas in the laboratory, the 
following are the considerations: 

1. That the tests are made on repre- 
sentative reservoir samples at reservoir 
temperatures. 

2. Whether differential or flash sep- 
aration should be used or something in 
between. 


3. The test data should represent the 
same hydrocarbon composition as the 
field data. 


4. The cumulative losses should be 
converted to rate losses. 


With respect to the field tests of the 
gas from the producing wells, the fol- 
lowing are the considerations: 

1. Reliable sampling of the wells and 
of the reservoir. 

2. The samples must be from uncon- 
taminated wells, which originally had 
the same composition as the test sam- 
ples. 

3. The samples must be accurately 
analyzed. 

4. It must be determined whether 
comparison is to be made at flowing or 
bottom-hole pressures, or at some inter- 
mediate pressure. 

Fig. 14 compares the weighted aver- 
ages obtained in the two ways in the La 
Gloria field, both showing pentanes plus. 
From these records it is evident that 
there is a persistent differeuce in trend 
between the two and that the well tests 
showed more than the true content dur- 
ing the first few months of operation and 
less in later ‘months. However, the 
smoothed curves are never more than 5 
per cent apart. The graphs show that 
all the well tests deviate in one direc- 
tion or the other at certain test periods. 
There is some evidence that well tests 
show higher content in winter than in 


summer. The plant production record 
appears to fit a logarithmic curve. 

In the Stratton-Agua Dulce field, the 
records of three plants show less con- 
sistent deviations. The comparable parts 
of the records show the data given in 


Table 1. 


The plant record itself can be used as 
the average where it has been operating 
under reasonably uniform conditions; 
that is, taking gas from the same wells 
at nearly the same rates while the plant 
meanwhile extracts the same products. 
A 21-month period reasonably well sat- 
isfies these requirements for the La 
Gloria plant. In the early months of op- 
erations one well that produced some oil 
caused the high content shown in Fig. 
14, but after it was taken off produc- 
tion, field and plant operations were 
nearly uniform until dry gas began to 
invade some of the wells in important 
quantities. The smaller irregularities are 
caused principally by minor changes in 
plant operation and well production. Un- 
fortunately, no retrograde tests have 
been made on the gas from the La Gloria 


field to compare with this record. 

Taken from the article, “Interpretation of 
Well Test Data in Gas-condensate Fields,”’ by 
James O. Lewis that was presented before 
American Institute of Mining and Metallurgical 
Engineers, Chicago, Illinois, February 1946. 
Published in Petroleum Technology, July, 1946. 
Published in The Petroleum Engineer, Septem- 
ber, 1947, pages 180 to 202, inclusive. 

Note: References are shown on the 
sheet in this series of tables. 


last 
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Waldrip Model 321 is a self-propelled 
in itself. @ The 321 drives into location insteaé 
for easier, faster spotting of 
weight and balance, easier to keep clea 
for greater accessibility. e Designed 


give you the best in oilfield se 
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PLATE EFFICIENCY OF FRACTIONATING COLUMNS AND ABSORBERS 





TABLE 3. Tests conducted at Ethyl Corporation, Baton Rouge, Louisiana. 


Test No. 1 


Stabilization of ethylene dichloride 


Number of plates... . 7 
Plate spacing. . .. .. 18in 
Column diameter . 30 in. 


top plate 

90.7 moles/hr 
35.6 moles/hr 
55.1 moles/hr 


Feed plate 

Feed flow. “e 
Overhead flow... .. 
Bottoms flow..... 


Feed temperature. . . .. 1167 
Top temperature. . . 214F 
Bottom temperature...... 230 F 


27.5 psia 
808,000 Btu/hr 
570,000 Btu/hr 


Column pressure. ......... 
Heat supplied in reboiler. . ~ 
Heat removed in overhead condenser... . 


Component Feed* Bottoms* Overhead* 
Ethane....... 0.0188 cs 0.0300 
Ethy] chloride 0.0157 0.0001 0.0400 

ere ceseess OES 0.0003 0.0346 
Ethylene dichloride..... 0.9504 0.9975 6.8949 
Trichloroethane. . 0.0013 0.0021 0.0005 


*Mole fraction. 


Theoretical plates required for water-ethylene dichlo- 


ride separationt................- eaeaeeivadiesies 2 
Plate efficiency for water-ethylene dichloride separa- 
tion (2/7) (100), per cent. .........ceccsseccese. 29 


Theoretical plates required for ehty] chloride-ethylene 
dichloride separation f ‘ : 
Plate efficiency for ethyl chloride-ethylene dichloride é 
separation (4/7) (100), per cent. .........--0eeeee _ 57 
{Calculated by method of Sorel. Equilibria data for sys- 
tems water-ethylene dichloride and ethy! ehloride-ethylene 
dichloride obtained from unpublished data from Ethyl 
Corporation. 


The determination of the number of 
theoretical plates requires accurate va- 
por-liquid equilibria data. In many cases, 
especially in multicomponent mixtures 
such data are not available and are dif- 
ficult to obtain. For example, the equilib- 
rium vaporization constant (K = y/x) 
which are available for hydrocarbons 
are in some cases a function of the com- 
position of the liquid and the critical 
properties of the mixture as well as the 
temperature and pressure of the system. 
Such tactors must be taken into account 
in the calculation of the number of theo- 
retical plates required. 


@ Acknowledgment. The test data in 
Table 3 were obtained by E. P. Breiden- 
bach, H. M. Rodekohr, T. M. Smylie, H. 
H. Wall, and P. R. Walton of the devel- 
opment section of Ethyl Corporation. 
The data were compiled and the graphs 
prepared by Rose E. Worsham. The au- 
thor wishes te acknowledge with thanks 
the critical review of the report by O. E. 
Kurt, F. A. McCoy and F. J. Sergeys. 

First published in the August, 1946, Trans- 
actions of the American Institute of Chemical 
Engineers and reprinted by permission of the 
publishers in The Petroleum Engineer, Refer- 
ence Annual, 1947, pages 200 to 210 inclusive. 
H. E. O'Connell, Ethyl Corporation, is the au- 
thor. 








Test No. 2 
Stabilization of ethylene dichloride 
NOIR cio 5c60505a0cnnners - 
NES a5 ci. aonkascasa naan 21 in. 
CIS 5 <a ctces-cecauccne vasa 24 in. 
ON NEE eee eer eee top plate 
RRR ifs Shih oe on a ee 76.3 moles/hr 


Overhead flow. 
Bottoms flow. . . 


Piue-y csi hewn w samsuiee 22.1 moles/hr 
Sec kmelcues by aeimieeee 54.2. moles/hr 
‘ 








Feed temperature... .. posi eashemaaceee 57 F 

I ooo 505.5065 0s0deassanen 189 F 

Bottom temperature................... 207 F 

CA NII 0 ini oie 0s i0ra sive sa oe 6 psig 

Heat supplied in reboiler............... 708,000 Btu/hr 

Heat removed in overhead condenser. ... 328,990 Btu/br 
Component Feed* Bottoms* Overhead* 

LE 0.0001 0.0221 

Ethylene dichloride..... 0.9935 0.9999 0.9779 


*Mole fraction, 





Theoretical number of plates required for separation.. 2 
Plate efficiency (2/7) (100), per cent..............+. 29 


@ Nomenclature. 
pt. = viscosity, centipoises, 

H = Henry’s law constant in lb 

moles per cu ft atm, 

P = pressure in atmospheres, 

a = relative volatility, 

(PTU),, = number of plates equivalent 

to a transfer unit, 

E == overall plate efficiency, 

Env = Murphree plate eficiency = 
Y,—Y,/¥,—Y*, 
E,, = point plate efficiency, 

’, = mole fraction of more vola- 
tile component in the vapor 
phase of the total vapor en- 
tering the plate, 

Y’, = mole fraction of more vola- 
tile component in the vapor 
phase of the total vapor 
leaving the plate, 

Y’* = mole fraction of more vola- 
tile component in the vapor 
phase in equilibrium with 
the liquid leaving the plate. 


@ Literature cited. 


1. Brown, G. G., Trans. Am. Inst. Chem. 
Engrs., 32, 321 (1936). 

2. Brown, G. G. and Martin, H. Z., Trans. Am. 
Inst. Chem. Engrs. 86, 679 (1989). 


Test No. 3 
Stabilization of ethylene dichloride 
Number of plates... 24 





Plate spacing. ..... 18 in. 
Column diameter 30 in. 
Feed plate. . top plate t 


Feed flow.... 

Overhead flow. . 
Bottoms flow. 

Feed temperature 

Top temperature. . 
Bottom temperature. 
Column pressure. . 

Heat supplied in reboiler 
No overhead condenser. 


196.7 moles/hr 

86.1 moles/hr 

110.6 moles/hr 
€ F 


142 F 

203 F 

136 psig 
1,600,000 Btu/br 





Feed* 


Component Bottoms* Overhead* 
More volatile than iso- 
butane 0.1901 <0.00001 0.4342 
Isobutane. . . . 0.0593 0.001 0.1354 
Ethyl] chloride 0.7506 0.999 0.4304 


*More fraction. 





Number of theoretical plates required for separation 


isobutane-ethy] chloridet - 20.5 
Plate efficiency (20.5) /(24) (100), per cent... re 


Equilibria data for system isobutane-ethy] chloride ot - 
tained from unpublished data from Ethyl Corporation. 
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GR 


has led in 
EVAPORATOR 
DESIGN and 
APPLICATION 











The many G-R “‘firsts” in the development of evap- 
orators for producing pure boiler feed make-up indicate the 
leadership which has resulted in installations serving a total 
of more than 40,000,000 boiler horsepower. 

The different types of evaporator systems which have 
been originated by G-R provide an efficient arrangement for 
a wide variety of requirements ... for example; ‘‘associated”’ 
systems for maximum heat economy in high-duty plants, 

reducing-valve’’ systems for economical generation of pro- 
cess steam in industrial plants, “waste heat’? evaporators 
for recovering the heat from hot process fluids in petroleum 


refineries and chemical plants. 





»eee G-R DEVELOPED 


THE FIRST marine evaporator 

THE FIRST stationary evaporator 
THE FIRST ‘‘multiple-eftect" system 
THE FIRST ‘associated system 

THE FIRST ‘‘scale-shedding" elements 
THE FIRST ‘reducing valve"’ system 
THE Fins ‘‘waste heat’’ evaporator 


In addition, the many distinctive features of G-R 
Bentube Evaporators ... their scale-shedding elements, pro- 
visions for pure dry vapor, dependable operation, and con- 
venience of access to all parts... assure economy of attend- 
ance and maintenance as well as thorough elimination of 
all raw-water impurities. 

Investigate G-R Bentube Evapora- 
tors... write for Bulletin 364 and au- 


thoritative advice, without obligation, on 





THE GRISCOM-RUSSELL CO. 


285 Madison Avenue e New York 17, N. Y. 


GRISCOM-RUSSELL 


Pioneers in Heat Transfer Annaralus 
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INTERPRETATION OF WELL TEST DATA IN GAS-CONDENSATE FIELDS 





In Fig. 15 are shown the smoothed av- 
eraged G.P.M. curves for three groups 
of wells in the Stratton-Agua Dulce field. 
The average G.P.M. is plotted against 
time, but as each group of wells was 
produced at nearly uniform rates, the 
time scale is nearly proportional to the 
pressure loss. All three records plot as 
straight lines on logarithmic paper by 
adding constants to the time scale. Curve 
A is the average of seven shallow wells 
in sands that were being cycled. Curve 
B is the average of 26 deeper wells in 
sands that were being cycled, and curve 
C is the average of six wells of nearly 
the same depth as for curve B but in 
sands that were not being cycled. The 
more significant facts respecting the 
three groups of wells are given in Ta- 


ble 2. 


Retrograde tests by flash separation 
were made on wells that fairly well rep- 
resented the shallow and deeper groups 
of wells. The shallower wells showed a 
maximum average loss of 0.24 G.P.M. 
and the deeper wells 0.45 G.P.M., both 
on the cumulative basis and including 
solution gas. 


The comparative behaviors of the three 
groups of wells are not what could be 
expected from the retrograde tests. The 
wells with the lean gases have shown ap- 
proximately the same G.P,M. loss as the 
wells with richer gases although the 
pressure loss has been much less for the 
shallow wells. The wells not in cycled 
sands have had less G.P.M. loss than 
the wells in cycled sands although the 
initial G.P.M. was the same for each 
and although the wells in uncycled sands 
had suffered more pressure loss. 


When the retrograde curves are com- 
puted to the rate basis and compared 
with the three curves in Fig. 15, the ac- 
tual losses for the shallow well§ are 
found to be so much greater than shown 
by the retrograde tests that they cannot 
be reconciled. The actual losses for the 
26 deeper wells in cycled sands also are 
greater than shown by the retrograde 
tests and would be still greater if allow- 
ances were made for solution gas and 
for liquid flow of condensates into the 
wells, but it cannot be said positively 
but what more accurate data could not 
reconcile them. The rate of losses for 
the six deeper wells in uncycled sands 
are less than shown by the retrograde 
tests, but allowing for solution gas and 
inaccuracies they could reasonably be 
reconciled. 

Too much significance should not be 
attached to the lower losses shown by 
the wells in uncycled sands because un- 
der depletion the bulk of the gas in the 
reservoirs will go through lower pres- 
sures and be subjected to much more 
severe retrograde conditions than in a 
cycled reservoir; hence their ultimate 
losses by condensation and retention can 
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FIG. 15. 


YEARS 


Average G.P.M. curves for 3 conditions in Stratton-Agua Dulce field. 


A. Average of 7 shallow wells in cycled reservoirs containing lean gases. 
B. Average of 26 deeper wells in cycled reservoirs containing richer gases. 
C. Average of 6 deeper wells in reservoirs not being cycled and containing richer gases. 


reasonably be expected to be greater 
than if cycled. However, the field data 
available to the writer give no basis for 
estimating how much more loss would 
be suffered. 

Though these comparisons of labora- 
tory with field data are unsatisfactory 
and inconclusive, there is enough evi- 
dence to throw some doubt upon the as- 
sumption that laboratory methods are 
fully analogous to reservoir conditions. 
On the whole, the evidence indicates that 
cycling is effective to a lesser degree in 
preventing retrograde losses than has 
been assumed. The writer suspects that 
the causes of dissimilarities between 
field and test data may be found in the 
pressure sinks formed around each flow- 
ing well. However, to reach valid con- 
clusions with respect to the applicabil- 
ity of laboratory to actual conditions, it 
will be necessary to have more accurate 
data from more fields than were avail- 
able to the writer, and the laboratory 
data will have to be presented in com- 
parable terms. 
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TABLE IL. Records of three plants, 
Stratton-Agua Dulce field. 





Average Plant Difference, 
Plant well G.P.M. per cent 
G.P.M. 
Wardner. sic 0.828 0.870 +5 
Coastal - 0.790 0.812 +3 
Gulf Plains... | 0.831 0.815 —2 
Averages........| 0.816 | 0.832 | +2 





TABLE 2. Three groups of wells in 
Stratton-Agua Dulee field. 


A | B Cc 





Averages 
Initial pressures, psi . ......| 2,250 | 3,030 | 3,150 
Initial G.P.M. iaeas vest ee | 1.05 | 1.04 
Loss in G.P.M., ‘in 4 years... ...-| 0.31 | 0.36 | 0.28 
Percentage joss in 4 years...... 50 | 34.5 27 


Loss in static bottom-hole pressure, | 
170 | 410} 500 








psi.. 
Loss to ‘flowing bottom-hole pres- 


sure, psi 280 | 500 670 





Taken from the article, “Interpretation of 
Well Test Data in Gas-condensate Fields,’’ by 
James O. Lewis that was presented before 
American Institute of Mining and Metallurgical 
Engineers, Chicago, Illinois, February 1946. 
Published in Petroleum Technology, July, 1946. 
Published in The Petroleum Engineer, Septem- 
ber, 1947, pages 180 to 202, inclusive. 
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High thrust capacity of Torrington Angular 
Contact Bearings will allow for efficient 
rotary table operation for deep drilling. 


Drilling Deeper and 
Faster with Torrington 


Angular Contact Bearings 

















..-high thrust capacity of this special 











Torrington Bearing helps keep rotary 


tables in continuous operation. 


TO TAKE the high loads and speeds imposed 
on rotary tables by deep drilling operations, 
Torrington Angular Contact Bearings are 
engineered for the application. They are rigid- 
ly controlled in the hardening and grinding 
processes to insure precision and equalized 
load distribution for smooth operation. Heav- 
ier drill strings and high table speeds can be 
handled because of their high capacity and 
low friction coefficient. 

‘This is a typical example of Torrington’s 
ability to engineer the bearing for the job. 
These and many other advantages can be se- 


cured in table drives, draw works, pumping 
units, slush pumps, swivels and travelling 
blocks by ordering Torrington Bearings 
when building new equipment or making 
replacements. 

You can benefit, too, from the specialized 
experience of Torrington’s engineers in de- 
signing and building anti-friction bearings to 
meet the requirements of your equipment. 
Call or write the nearest ‘Torrington office. 

THE TORRINGTON COMPANY 
South Bend 21, Ind. - ‘Torrington, Conn. 
District Offices and Distributors in Principal Cities 


SPHERICAL ROLLER 
TAPERED ROLLER 
STRAIGHT ROLLER 
NEEDLE 

BALL 

NEEDLE ROLLERS 





TORRINGTON BEARINGS 
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USE OF LOG-LOG PLOTS OF McCABE-THIELE DIAGRAMS IN FRACTIONATION PROBLEMS 








@ Construction. Fig. 1 shows a log- 
log plot of the McCabe-Thiele diagram 
for solving a fractionation problem on 
the water-n-butane system. _ Plotting 
the operating line on log-log paper re- 
quires several points in contrast to the 
one point, y= x=Xp, and the slope 
L/V needed for rectangular paper. The 
additional points, however, can be de- 
termined easily from the usual equa- 
tions of the operating lines. Plates are 
numbered from top to bottom of column 
in the following discussion. 

Upper operating .—* 

Ls Ix 
ia... 

Where: 

D = mols of overhead product, 

L = mols of liquid from plate n in 
rectifying section, 

V = mols of vapor from plate n+ 1 
in rectifying section, 

Xp = mol fraction of more volatile 
component in overhead prod- 
uct, 

X, = mol fraction of more volatile 
component in liquid from plate 
n in rectifying section, and 

Yn+,; = mol fraction of more volatile 
component in vapor from plate 
n-+-1 in rectifying section. 

Lower operating line: 

Oe (2) 
V V 

Where: 


B = mols of bottom product, 


L = mols of liquid from plate m—1 
in stripping section, 

V = mols of vapor from plate m in 
stripping section, 

Xp = mol fraction of more volatile 

component in bottom product, 
Xm—1 = mol fraction of more volatile 
component in liquid from plate 
m—1 in stripping section, and 
Ym = mol fraction of more volatile 
component in vapor from plate 

m in stripper section. 

Several values of y calculated for the 
corresponding values of x from equa- 
tions (1) and (2) should be sufficient 
to plot both operating lines. 

Problem. Determine the number of 
theoretical plates required to reduce the 
water content of n-butane to a mol frac- 
tion of 1X 10°. The n-butane feed to 
the column is saturated with water at 
100 F. Assume the column will operate 
with a vapor load equal to 10 per cent 
of the feed to the column. 

Solution. If n-butane is saturated with 
water at 100 F, it will contain 0.05 mol 
per cent water aceording to Sage et al. 
As the composition of the n-butane leav- 
ing the bottom of the column must equal 
1X 10* mol per cent, the amount of 
water removed from the top of the col- 


- MOL FRACTION WATER IN VAPOR 


¥ 








WATER - N- BUTANE 


10 10 


xX - MOL FRACTION IN LIQUID 


FIG. 1. Log-log plot of McCabe-Thiele diagram. 


umn will equal, for all practical pur- 
poses, the amount of water entering in 
the feed. Assume that the accumulator 
temperature is 100 F. With this informa- 
tion, the following material balance 
around the column can be determined. 
Basis: 100 mols of feed 
Mols of water in feed = Fxp = 100 
(0.0005) = 0.05 mol. 
Mols of water in bottoms = Bx, = 
99.95 (1 10~*) =0.00009995 mol. 
Assuming constant vapor load through 
column: 
V=V=0.10 (100) = 10 mols. 
Reflux = V—D=10—0.05=9.95 mols. 
A material balance around the ac- 
cumulator yields: 
Vy, = Rxgp+ Dx). . . . . (3) 
Where: 
R = mols of reflux, 
Xp = mol fraction of more volatile 
component in reflux, and 
y; = mol fraction of more volatile 
component in vapor from top 
plate. 
If the accumulator temperature is 
taken as 100 F: 
Xp = 0.0005 
which is the saturated value® at 100 F. 
" 10 10 
= 0.0055. 


Certain assumptions are necessary be- 
cause complete data on the water-n-bu- 
tane system are not available. Constant 
relative volatility is assumed over the 
range of operating temperatures in the 
column (approximately 3 F). This yields 
the following equation for the equilib- 
rium curve: 

ax 


(a—1)x+1 (4) 


Where a = relative volatility constant. 

From data of Sage et al the value of 
a was determined as 25.3 with water be- 
ing the more volatile component. The 
equilibrium curve determined by equa- 
tion (4) appears in Fig. 1. Both the 
equilibrium curve and upper operating 
line have been dashed above a liquid 
composition of 0.1 mol per cent since 
two liquid phases would be present and 
the McCabe-Thiele diagram would not 
apply in this region. 

Stepping off the theoretical plates in 
Fig. 1 shows that less than one theo- 
retical plate is necessary to rectify the 
overhead vapors to 0.55 mol per cent 
water. Seven theoretical plates are nec- 
essary in the stripping section to reduce 
the water content to 1 10* mol per 
cent water. Therefore, the feed to the 
column should enter the top plate. 





Taken from the exclusive article, ‘Application 
of the log-log plot to fractionation problems,” 
bv Frank C. Fowler, published in The Petroleum 
Engineer, September, 1947, pages 57 and 68. 
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Refinery Piping from “A to Z” 
from the complete CRANE line 





Faia ae 
SOURCE OF “SUPPLY From big steel valves for high temperature lines 
to flange-bolts. From complex shop-fabricated 
ee manifolds to the simplest bends... you can get 
STANDARD OF QUALITY them all from the world’s most complete line 
DO te ea tod o + « Crane. 






























Standardizing on Crane gives you many advan- 

tages. Specifying is simplified . . . as is ordering 

... One catalog gives you a choice in everything 

for the job. Assembly and erection are more 

4 likely to go faster and smoother. Systematized 
storekeeping and faster maintenance are possible. 


Valves, fittings, pipe, accessories . . . brass, 
iron, steel or alloys . . . the Crane line includes 
them all. It gives you one source of supply... 
with one responsibility. And one high standard 
of quality to guard performance throughout pip- 
ing systems. Your Crane Representative can most 
likely fill your order from local stocks . . . see 
your Crane catalog. 


Crane Co., 836 S. Michigan Ave., 
Chicago 5, Il. 


Branches and Wholesalers 
Serving All Industrial Areas 


























Valvine for Control Panel 
at Compressor House... 
tping by Crane. 


RUGGED AND SUBSTANTIAL for refinery services, Crane 
Cast Steel Globe and Angle Valves, for 300 pounds oil or 
oil vapor. Crane meets your specifications in all steel valves 
-. . gates, globes, angles, checks... in pressure classes 
from 150 to 2500 pounds... with proved trim materials 
for all services. Flanged, screwed or welding ends. 


EVERYTHING FROM... | : 
VALVES - FITTINGS . 
PIPE «+ PLUMBING 


AND HEATING 





FOR EVERY PIPING SYSTEM 


* | Sree se - . ae — ee 
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Division chief engineer 


Appointment of William J. Redman 
as division chief engineer of the Wilson- 
Snyder Manufactur- 
ing Division of Oil 
Well Supply Com- 
pany, Braddock, 
Pennsylvania, was 
announced by the U. 
S. Steel subsidiary. 

A native of Pitts- 
burgh, Redman at- 
tended the Univer- 
sity of Pittsburgh 
and Carnegie Insti- 
tute of Technology. 
He started with Oil W. J. Redman 
Well Supply at the Wilson-Snyder plant 
in 1923 as a draftsman. He was appoint- 
ed assistant chief engineer in 1942, hold- 
ing that position until his present ap- 
pointment. 


a 





H. G. Smith promoted 

Harry G. Smith has been elected vice 
president and general manager of Smith 
Meter Company, 
Los Angeles, Cali- 
fornia, according to 
announcement re- 
ceived from the com- 
pany. Starting ten 
years ago in their 
engineering re- 
search division, 
Smith has succes- 
sively held the posi- 
tions of western 
sales manager and 
general sales man- 
ager. 


Harry G. Smith 


Department expands 


C. E. (Bert) Huff, general sales man- 
ager of the Special Products Division of 
Black, Sivalls and Bryson, Inc., an- 
nounces the reorganization and expan- 
sion of the Foundry Equipment Depart- 
ment. The program began February 1. 
when C. W. (Joe) Boettcher was as- 
signed to the job of handling quotations 
on special equipment and of expediting 
production through the plant. At the 
same time, C. C. (Charlie) Zircher was 
given the job of handling the processing 
of orders and of keeping statistics on 
sales and shipments. 

Production changes were also insti- 
tuted in Black, Sivalls and Bryson’s 
Kansas City plant to speed the manu- 
facturing of all-welded steel foundry 
flasks and allied equipment. 


Organize divisions 

The organization of six divisions in 
the small and medium motor divisions 
of the General Electric Company was 
announced by W. H. Henry, manager 
of the divisions, which constitute one 
of the major new businesses recently 
formed by the G-E Apparatus Depart- 
ment. The new business has been organ- 
ized by Henry into six major divisions 
administrative, general sales, product 
sales, product engineering, product man- 
ufacturing, and accounting. 
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D. E, Moorhead was named assistant 
to the manager of the divisions, assigned 
to engineering and manufacturing work. 

O. F. Vea was appointed assistant to 
the manager of the divisions, assigned 
to sales work. He was also named man- 
ager of the marketing and promotion 
division in the general sales divisions. 

H. W. Bennett was named manager, 
gear motor sales divisions. 

C. W. Falls was appointed manager, 
commercial engineering division, gen- 
eral sales divisions. 

J. T. Farrell was made manager, d-c 
motor sales division, product sales di- 
Visions. 


: dl 
This rugge uick © 
is ideal - specific 
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Elliott Harrington was named man- 
ager, induction motor 
product sales divisions. 


sales division, 

C. C. Hutton, was appointed account- 
ant, Schenectady induction motor ae- 
counting division. 

M. E. Rexford was made manager. 
standards and pricing division, general 
sales divisions. 

Other men named were L. D. Fowler. 
manager Oakland motor sales division. 
Oakland, California; L. E. Sproul, ae- 


countant, Lynn motor accounting divi- 
sion, Lynn, Massachusetts, and D. A. 
Yates, manager. Lynn motor sales divi- 
sion, Lynn. 
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Firm incorporates 


The former partnership of Vaughn 
ind Taylor, Wichita Falls, Texas, en- 
gaged in pipe line construction in the 
\Viid-Continent area, received charter of 
orporation from the Texas secretary of 
tate on November 25, and is now oper- 
ating as Vaughn and Taylor Construc- 
tion Company, Inc. Officers of the new 
corporation as elected by the first meet- 
ing of directors are as follows: D. D. 
Vaughn, president; R. L. Taylor, first 
vice president; Jess Moore, second vice 
president; H. B. May, third vice presi- 
dent, and T. D. Vaughn, secretary and 
treasurer, 

Offices are at 827-828 Hamilton Build- 


ng, Wichita Falls, Texas, and perma- 


nent warehouses are at Wichita Falls 
and Dumas, Texas. Billie Hallmark is 
bookkeeper for the firm. 


‘Receives award 


Fifty-eignt employes of the General 
Electric Company and its manufactur- 
ing affiliates, who performed work of 
outstanding merit during the years 1946 
and 1947, received Cherles A. Coffin 
awards for their accomplishments, it 
was announced by Charles FE. Wilson, 
G-E president. 

Named for the first president and one 
of the founders of the General Electric 
Company, the Charles A. Coffin awards, 
the company’s highest, carry a certif- 
icate and a cash honorarium. In the 
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latest awards, the company divided $14.,. 
500, or $250 per person, among those 
cited. 

The awards provide recognition by 
the company of accomplishments of un- 
usual merit by employes engaged in all 
types of work. 


Heads new office 


Link-Belt Company announces that it 
has established a sales office in Louis- 
ville, Kentucky, with headquarters at 
136 South Fourth Street. Emmart La- 
Crosse, Jr.. formerly district sales en- 
gineer at Indianapolis, has been ap- 
pointed district sales manager in charg¢ 
of the new office. 

LaCrosse entered Link-Belt employ 


_ in 1937 at the Pershing Road plant, 


| Chicago, serving subsequently at the 


company’s Dallas plant, the Cleveland 
branch office, and, since 1941, at the In- 
dianapolis branch. 

He will be assisted by Herschel O. 
Smith, who has been associated with 
Link-Belt since 1937, except for four 
years in the Armed Services. 


Heywood promoted 


H. E. Heywood, a veteran of 35 years 
in the oil industry, has been appointed 
manager, general sales office, of The 
National Supply Company at Toledo, 
Ohio. He will assist in the overall opera- 
tion of the sales office and continue su- 
pervision of the inventory control de- 
partment. 

Heywood joined The National Sup- 
ply Company in 1923, taking charge of 


| the East Tulsa Warehouse and later be- 





came manager of the Tulsa store. He 
was assistant purchasing agent at Tulsa 
1931-39 and was named manager of in- 
ventory control at Toledo in 1940. 


Exploration firm elects 


At the first stockholders meeting re- 
cently of Marine Exploration Company. 
Houston, Texas, A. B. Hamil, 4211 Chil- 
dress Boulevard. was elected president 
and two members of a Houston law firm 
were named consultants. 

Officers of Marine Exploration in ad- 
dition to Hamil are Gordon M. Mace. 
Jr., vice president in charge of interpre- 
tative analysis; R. W. Upshaw, vice 
president in charge of field operations; 
Mrs. Ferne Hamil, secretary-treasurer. 
and Miss Bette Muir. assistant secretary- 
treasurer. 

Charles R. Hrdlicka was appointed 
attorney for the corporation and 
Hunter Loftin was appointed tax con- 
sultant for the corporation. Both are 
members of the firm of Butler. Binion. 
Rice and Cook. 

A. B. Hamil, the president. was for- 
merly foreign and domestic supervisor 
for the Petty Geophysical Engineering 
Company of San Antonio. Texas. geo- 
physicist and supervisor for Rogers-Ray. 
Inc., Houston, and National Geophysical 
Company, Inc., Dallas, and a partner in 
the National Geophysical Drilling Com- 
pany, Dallas. 

Gordon M. Mace, Jr., vice president. 
was also employed by Petty Geophysical 
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Engineering Company in Sumatra, 
Dutch East Indies, South America, and 
the various domestic oil producing 
states. 


R. W. Upshaw, vice president, was 
formerly a technician with the Petty 
Geophysical Engineering Company and 
Rogers-Ray, Inc., and was in charge of 
various marine surveys for the National 
Geophysical Company, Inc. 

Marine Exploration Company was or- 
ganized to perform specialized marine 
seismic surveys with specially designed 
and constructed compact waterproof 
seismic instruments and auxiliary sur- 
veying and drilling equipment in the 
swamp, marsh, and water regions of the 
Gulf Coast area and foreign areas of 
inaccessibility. The company has also 
provided special equipment for the 
rugged terrain of the Rocky Mountain 
district of the United States. 


Directional drilling project 


A directional drilling project of un- 
usual proportions was recently under- 
taken by the Houston Oil Field Material 
Company for the Creole Petroleum Cor- 
poration in Venezuela. The directional 
drilling tools and operators were flown 
to South America by a chartered DC-3 
plane of the Pioneer Airlines, Inc. The 
tools, weighing approximately 5000 lb, 
were loaded in Houston and the oper- 
ators, E. B. (Eddie) Hearn and C. M. 
(Mack) Standridge, were picked up at 
New Iberia, Louisiana. The port of em- 
barkation for the plane was Miami. 
Florida, with refueling stops at Nassau, 
Puerto Rico, and Trinidad. The destina- 
tion was Maturin, Venezuela. 


The tools required for the job con- 
sisted of miscellaneous sizes of whip- 
stocks and bits, reamers, K-monel subs, 
small orienting subs, bottom hole sur- 
veying instruments, and all the neces- 
sary extra parts. The project consists of 
directional drilling a number of wells in 
the Tucupita area of Venezuela and will 
be supervised by alternate crews of di- 
rectional drilling engineers from the 
Houston Oil Field Material Company. 


0. B. Wilson manager 


O. B. Wilson has been named indus- 
trial manager for the eastern sales re- 
gion of the Brown Instrument division 
of Minneapolis-Honeywell Regulator 
Company. Wilson’s promotion makes 
him regional manager of the territory 
extending from northern Virginia, 
through eastern Pennsylvania, to the 
Canadian border, west to Rochester, 
New York, and in New England. 

Wilson has been with the Honeywell- 
Brown organization for the last 25 years. 
He has served as a sales engineer in 
various parts of the country and has 
been industrial manager in Houston, 
Chicago, and New York. He will con- 
tinue to make his headquarters in New 
York City where he has been the Brown 
manager for the last two years. 
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The Lunkenheimer "King-Clip" Valve has one quality feature after 
another... from the coarse, heavy stuffing box threads and hex- 
head gland which minimize stuffing box troubles...to the heavy 
body which resists wrenching and piping strains...and the heavy 
rust-proofing treatment, inside and out. Each feature adds longer 
life, lower maintenance and better service, wherever small and 
medium sized gate valves are used. 


Note the ample, unobstructed drain channels and bronze thread 
bushing, features originated by Lunkenheimer, as was the ''King- 
Clip" Valve itself. The Lunkenheimer "King-Clip" Valve is truly the 
king of all clip type valves...widely used for more than 50 years 
and, today, better than ever for longer, low-cost service. 





ESTABLISHED 1662 


THE LUNKENHEIMER C&O: 


—"QUALITY'’=— 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13. CHICAGO 6 
BOSTON 10 


EXPORT DEPT. 316-322 HUDSON ST. NEW YORK 13,N. ¥, 





PHILADELPHIA 34 











ASK YOUR DISTRIBUTOR 


Consult your valve specialist, the 
friendly near-by Lunkenheimer Dis- 


Manifold employing multiple Lunken- wibaten, te hes check of “Sew 


heimer “King-Clip" Gate Valves. 


Note the compactness of the instal- Clip" Valves as well as other fine 
lation and the convenience of the Lunkenheimer products. Ask for 
bolted bonnets, each of which is Bulletin 561 which details the 21 


readily accessible. "King-Clip" Gate 
Valves are furnished in 21 standard 
types, with iron body-bronze trim, Valves. 
p owl or iron body-alloy trims and 

with inside or outside rising stems 
for various service needs. 


standard types of ‘“King-Clip™ 





























* Whirling action reduces hazards of channeling. Whirling action, plus jetting action, removes 
bridges and conditions the hole. 


YOU WILL FIND ALL THESE FEATURES ONLY IN THE 


BAKER 

















CRUDE. 
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-- AND VOLATILE; 


An Irishman, who was coming out of 
the ether in the ward after an operation, 
exclaimed: “Thank God! That's over!” 

“Don’t be too sure,” said the man in 
the next bed. “They left a sponge in 
me and had to cut me open again.” 

Just then the surgeon who had per- 
formed the operation stuck his head in 
the door and called out: “Has anybody 
seen my hat?” 

The Irishman fainted. 

7 y oA 

Indicative of the times is the answe1 
sent by one skillful entrant in a news- 
paper contest. On the subject, “What 
1 Want in My Post War House,” he 
sent in one well-chosen word, “Me!” 

J ¢ y 

“What's worse than being a_bach- 
elor?” 

“Being a bachelor’s son.” 

if - 7 

The elderly lady, unused to the way 
of pay phones, was having a battle with 
the instrument and was asking numer- 
ous useless and unnecessary questions 
of the operator. 

Finally, when she was through, she 
spoke to the operator: “You have been 
very nice in answering my questions. | 
am going to put an extra nickel in the 
box for you!” 

5 - gy 


The scene was in the reading room of 
a large public library. A man was read- 
ing birth and death statistics. Suddenly 
he turned to the man on his right and 
said, “Do you know that every time | 
breathe a man dies?” 
“Very interesting,” replied the stran- 
ger. “Why don’t you chew gum?” 
5 7 7 
When the Indians were running this 
country, there were no taxes, no debts, 
and the women did all the work. White 
men thought they could improve the 
system. 
y q bf 
Two ardent disciples of Izaak Walton 
went fishing. After a while one said to 
the other: “Had any luck?” 
“No,” was the reply. “I can’t get the 
cork out.” 
5 5 A i 
He: My boss said I was a young man 
who would go far. 
She: You're going just so far 
ter what your boss said. 
7 7 7 


no mal- 


There is usually only one reason why 
a man buys, but with a woman it might 
be one of eight (so they say): (1) be- 
cause her husband says she can’t have 
it; (2) it will make her look thin; (3) 
it comes from Paris; (4) her neighbors 
can’t afford it; (5) nobody has one; (6) 
everybody has one; (7) it’s different; 
(8) because. 
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The nurse beckoned to one of a group 
of expectant fathers who were nervously 
waiting outside the delivery room. “You 
are the father of a fine eight pound 
son,” she said. 

Another man rushed up to her, and 
said impatiently, “What’s the idea? | 
was here before he was.” 

7 Y y 

\ group of grade school children were 
asked the following question by their 
teacher: “If two automobiles were ap- 
proaching from different angles. one 
traveling at forty miles an hour and the 
other at sixty miles an hour, how old 
am 1?” 

After several minutes of meditation 
one small boy held up his hand and gave 
his answer as forty-two. 

“How did you arrive at this answer?” 
asked the teacher. 

“Well.” said the small boy. “my 
brother is twenty-one and you are twice 
as crazy as he is.” 

7 7 y 

\ group of sailors on a freighter were 
frequently entertained by one of their 
number, a sleight-of-hand performer of 
no mean ability, during the long eve- 
nings at sea. His act, in which cards. 
money and handkerchiefs were made to 
disappear, was enjoyed by all aboard- 
except one—a parrot which greeted 
each performance with a raucous “Ha, 
ha, ha! Phooey!” 

The ninth night out. in the midst of 
the show. a terrific storm arose and the 


boat sank. The prestidigitator was 
thrown into the ocean and managed to 
grasp some wreckage to support his 
weight. 

The following morning he was star- 
tled to see his critic, the parrot, sitting 
on an upright on his improvised raft. 
Not a word passed between the cast- 
aways for two days. Suddenly. however. 
the parrot looked down, cocked his head 
to one side, and with a gleam in his eye 
demanded: 

“All right, what'd you do with tke 
ship?” i. @ 

“Tell me what you eat, and I'll tell 
you what you are.” said a lunch counter 
philosopher. Whereupon a meek little 
man. sitting a few stools away, called 
to the waitress: “Cancel my order for 
shrimp salad, please.” 

7 7 5 

An office manager was telling how a 
girl came in to apply for a job. When 
asked if she had any particular qualifi- 
cations or unusual talents, she said she 
had won several prizes in crossword 
puzzles and slogan-writing contests. 

“Sounds good.” the manager told 
her. “but we want somebody who will 
be smart during office hours.” 

“Oh,” said the girl. “this was during 
office hours.” 

7 sf 5 

Arriving at a party on a hot afternoon, 
he called for something tall. cool and 
with lots of gin in it. 

Just then his host walked up. “May 
| present my wife!” 

7 5 A 5 

Father to friend: Boy, am I worried! 
A month ago my wife had triplets, today 
I come home and she tells me we have 
twins. 

Friend: It’s impossible to have twins 
within a month after you had triplets. 

Father: No it isn’t—one of the trip- 
lets got Jost. 


Oa 
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YOU CAN STOP 
THESE LOSSES 





WITH PATTERSON-BALLAGH 
PLASTIC TUBING PROTECTORS 


Prevent tubing collar wear against casing 
to get more profit from pumping. These 
Plastic Protectors are oil-proof and wear- 
resistant—securely bonded at the factory 
to standard collars in all sizes. They will 
make your collars and casing wear longer. 
Check Composite Catalog for details and 
end your tubing troubles today. 


Speefy PROTECTION PROVEN = 
PATTERSON-BALLAGH 


OIVIStOn OF BYRON JACKSON CO. 


PLASTIC 
TUBING PROTECTOR 


Main Office: P. O. Box 2493, 
Terminal Annex, Los Angeles 54 


Offices: HOUSTON e SAN FRANCISCO 
NEW YORK e LONDON e BUENOS AIRES 


LINE SCALES 

























(Above) Super $00,000-Ib. capacity, 14” 
dial. (Below) Packer Special, Capacity 
40,000 Ibs., 6” dial. 18 other models f 


9 for 
drilling, well servicing, or work-over 


need. 

ys | reqgerecond 

to choose from 

With a LINE SCALE you know 
the pull on the line, and the 
weight on the bit in pounds. Re- 
peated tests prove the accuracy 
and dependability of LINE SCALE 
readings under all working condi- 


tions . . . even in areas of rapid 
temperature changes. 


LINE SCALE CO., Ine. 


Box 4245 Oklahoma City Phone 6-1765 


Gulf Coast Representative: Hiram 
Box 8043, Houston 4, Texas—J2-1107 
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Supply firm meets 


Ken W. Davis, president and general 
manager of Mid-Continent Supply Com- 
pany, designated more than 200 division, 
district, and store managers, salesmen, 
and technical men from nine states to 
attend the company’s second annual 
postwar sales meeting, held at the Black- 
stone Hotel in Fort Worth, Texas, com- 
pany headquarters, January 24 through 
26. The meeting was larger by more than 
90 members than last year’s session. 


Frank John, assistant to the president, 
presided at the meeting, which was dedi- 
cated to the company’s expansion to a 
worldwide organization and a bigger 
year in 1948. The program consisted for 
the first two days of talks on the sales 
program for 1948, general sales activi- 
ties in all areas, technical equipment 
distributed by the company, technicolor 
movies on some of the products, and dis- 
cussions on all] subjects. 


A display of new mechanical equip- 
ment, including the new Mid-Continent 
Cummins multiple engine rig drive, was 
featured at Mid-Continent’s Fort Worth 
diesel] shops. On the third day, more than 
50 technical men were instructed on 
Cummins diese] engines, Sheppard die- 
sel engines, Fawick Airflex clutches, and 
the new Evans thermo-controlled fan. 


Davis entertained the entire group 
with a cocktail hour and buffet dinner at 
the Fort Worth Club on the first evening. 


New officers elected 


Due to the expanding operations of 
The Louis Allis Company, E. P. Allis, 
president, announces the creation of 
three new offices. Elected to these new 
offices were Louis Allis, Jr., vice presi- 
dent in charge of sales; Frank O. Ko- 
vich, vice president in charge of manu- 
facturing, and T. R. Wiesemann, vice 
president in charge of engineering. 


In addition to the above elections, 
Allis appointed C. G. Skidmore sales 
manager, James H. Daganhardt chief 
engineer, and John J. Kirkish chief of 
electrical design. 


The Louis Allis Company is complet- 
ing and moving into a large new factory 
building and office erected this year. 


Hoffman store manager 


Appointment of C. Byron Hoffman as 
manager of the Grandville, Michigan, 
store of Oil Well Supply Company has 
been announced by R. R. McAfee, man- 
ager of this U. S. Steel subsidiary’s east- 
ern division. 

Hoffman joined “Oilwell” in Novem- 
ber, 1935. He served as store man and 
later manager of the Muskegon, Michi- 
gan, store and for four years was field 
auditor with the accounting department, 
working out of Dallas where the com- 
pany’s headquarters are located. 


THE PETROLEUM 











HOTELS of TOMORROW 






EFFICIENT 
SERVICE 


IN THESE 
CONVENIENT CITIES 


ALABAMA 
Hotel Admiral Semmes Mobile 
Hotel Thomas Jefferson 
Birmingham 
DISTRICT OF COLUMBIA 
Hotel Washington Washington 


INDIANA 
Hotel Claypool _.Indianapolis 
LOUISIANA 
Jung Hotel . . New Orleans 
Hotel DeSoto. New Orleans 
MISSISSIPPI 
Hotel Lamar . Meridian 
NEBRASKA 
Hotel Paxton... 
NEW MEXICO 
Hotel Clovis . 
OKLAHOMA 
Hotel Aldridge. Wewoka 
SOUTH CAROLINA 
Hotel Wade sean © 
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Omaha 


lumbia 


TEXAS 

Hotel Stephen F. Austin Austin 
Hotel Edson Beaumont 
Hotel Brownwood Brownwood 
Hotel Cortez . El Paso 
Hotel Buccaneer Galveston 
Hotel Galvez Galveston 
Hotel Jean Lafitte Galveston 
Coronado Courts . Galveston 
Jack Tar Court Hotel 

Galveston 
Miramar Court . Galveston 
Hotel Cavalier... . Galveston 
Hotel Plaza. ......... Laredo 
Hotel Lubbock ...... Lubbock 
Hotel Falls ......... Marlin 
Hotel Cactus,.... San Angelo 


Hotel Menger .. San Antonio 
Angeles Courts... San Antonio 
VIRGINIA 

Hotel Mountain Lake 
Mountain Lake 


Executive 
ices 


Galveston 
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HOTELS 
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New API chapter 


The Golden Trend chapter of the API 
at Pauls Valley, Oklahoma, completed 
its organization with approval of bylaws 
and constitution and election of officers 
at a meeting held at Lindsay, Oklahoma, 
January 14. 

Speakers on the program were State 
Senator J. C. Nance, president pro- 
tempore of the Oklahoma State Senate. 
from Purcell, Oklahoma; State Senator 





Officers of the Golden Trend chapter of API: 
Paul Myers, secretary-treasurer; A. K. (Kelley) 
Hood, first vice chairman; W. E. Best, chair- 
man; Clift Wise, third vice chairman, Ned E. 
Biffle, second vice chairman. Two officers not 
in the picture are James Wise, fifth vice chair- 
man and Guy Barrett, fourth vice chairman. 





Homer Paul, chairman of the Senate Oil 
and Gas Committee, from Pauls Valley, 
Oklahoma; Dr. J. J. Mullane, engineer 
with Carter Oil Company at Tulsa. 
Oklahoma; and H. M. Stalcup, executive 
vice president of Skelly Oil Company, 
Tulsa. 

W. E. Best, district petroleum en- 
gineer for The Ohio Oil Company at 
Pauls Valley, was elected chairman. A. 
K. Hood was elected first vice chairman, 
Ned E. Biffle second vice chairman, Clift 
Wise third vice chairman, Guy Barrett 
fourth vice chairman, and James Wise 
fifth vice chairman. 


Hercules distributor 


Lightbourn Equipment Company, 511 
South Industrial Boulevard, Dallas, Tex- 
as, has been appointed a distributor 
for Hercules Motors Corporation, Can- 
ton, Ohio. A stock 
of Hercules power 
units, engines, and 
repair parts is avail- 
able for immediate 
delivery from the 
warehouse, it is an- 
nounced. 

W. S. Lightbourn 
is the owner of 

Lightbourn Equip- 
4 a ment Company, for- 
= merly in the Santa 

W.S. Lightboun Fe Building since 
the company was formed in 1945. The 
move to the new offices and warehouse 
provides an additional 1800 sq ft of 
space. Lightbourn has been engaged in 
the oilfield and industrial machinery 
business since 1934, A graduate of Geor- 
gia Tech in mechanical engineering he 
was previously employed by the Wau- 
kesha Sales and Service Company and 
at the time of his resignation to form 
his own company was vice president and 
sales manager for Texas and Louisiana. 

R. F. Park, also formerly associated 
with the same company as district sales 
manager, is an associate in the Light- 
bourn Equipment Company. R. W. 
Whitman, LSU graduate and a veteran, 
is in charge of the warehouse. 

In addition to Hercules products the 
company specializes in power plants, 
pumps, air compressors, V-belt drives, 
Wilson Manufacturing Company well 
servicing and drilling equipment, and 
a complete line of engineering service. 
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WHY DIDN'T SOMEONE TELL ME 
THEY HAD A 
THOMPSON SHALE SEPARATOR 
ON THIS WELL? 





‘ Shale and abrasives are given the bum’s 






rush when drilling mud goes through a 
Thompson Shale Separator. Only clean 
mud, with nothing to chew up expensive 
drilling equipment, goes back into the 
well. And there’s a Thompson model for 
any volume of mud flow! The biggest 
mud pump now in operation can’t pump 
too fast for a Thompson “DWF”—the 
largest of the Thompson models. Low 
cost to buy...no cost to operate! 
Attached SAMPLE MACHINE adds to 
profits by providing accurate foot-by- 
foot samples of cuttings. 





Write Today for Free Illustrated Folder Containing 
Complete Data on all Thompson Separators! 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 
| KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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Specialties Department 


BAROID SALES DIVISION 


NATIONAL LEAD COMPANY 
CITY NATIONAL BANK BUILDING, HOUSTON 2, TEXAS 





Petrolic Personalities 


By DICK SNEDDON 
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We took a wander down to General Petroleum Corporation's 
production office at Vernon a short time ago for the specific pur- 
pose of saying hello to Hal Marsh and enquiring briefly into the 
state of his health and general welfare, but to our temporary 
dismay we found that he wasn’t in. The word “temporary” is 
used advisedly, because our dismay didn’t last any longer than 
a ladyfinger at a bridge tea. It was dispelled completely and 
eternally by a bit of sunshine from Kansas City, known as 
Frances Williams. This little lady, with the drab title of recep- 
liunist, has more than a personality, she has a veritable Jumi- 
nescence—plus a healthy complement of intelligence, and in 
a remarkable way complies with the biblical admonition to 
“brighten the corner where you are.” As a matter of fact, we 
stayed so late, ostensibly discussing the situation in China, but 
actually studying the much more pleasing immediate situation, 
that eventually the night janitor came in, took a casual look at 
our Chippendale legs, and promptly went over us with an 
O-Cedar mop. Since then, our mind has been in a ferment trying 
to whip up more reaons for going down to visit Hal Marsh 
when he isn’t in. 


Diverging atrociously here, our Mid-Continent eye has been 
roving over the Benedum field in Upton County and scouring 
such busy West Texas metrollopses as Midland and Odessa, in 
a mad effort to dig up exclusive items for the readers of this 
column, both of whom we might say have been very faithful. 
He reports, our Mid-Continent eye, that is, that the entire area 
is booming louder than a trench mortar, and that hotels, auto 
courts, office buildings, and other incipient hostelries are simply 
bulging with hopeful transients. He declares that he found one 
sizable family living in a hollow log, and that the incoming 
arteries are literally jelled with trucks, trailers, trains, burros, 
and dog sleds, hauling in building materials, Mail Pouch chew- 
ing tobacco, and other indispensables to the new camp sites 
and well locations. Everything, in fact, is coming in but the one 
thing most needed—pipe. According to our best advices, Iron 
Drilling Company did a right smart job on the drilling of Alford 
No. 1. and Jim Hewgley, the production supervisor, is being 
congratulated on his admirable handling of some ticklish sub- 
surface conditions that under less expert supervision might 
easily have wrecked the 12,022-ft hole. 

Making an on-the-spot survey of the oil properties of Texas 
for 1948 just recently were Glenn Ruby, Duke Curtice, and 
James Tully, much traveled members of the firm of Hoover. 
Curtice and Ruby. They stopped long enough in Fort Worth 
to pay their respects to Ralph Cummins, Walter Berger, and 
Charles Pishney, and later supped at the Fort Worth Club with 
Ken Sclater and Marsh Fagin. The local boys were interested 
and amused to find Glenn Ruby sporting the new look. Last 
time he appeared in the public print it was in a scene from 
Point Barrow, Alaska, and close examination of that photograph 
indicated that he was about to go down for the last time in an 
unfathomable sea of whiskers. The hirsute was so profuse that 
many people thought he was wearing a parka even when he 
didn’t have one on. It poured in a very abandon of ecstasy 
from his ears and flowed up over his shirt collar. Indeed, it 
looked as if he had sprouted enough to make a nice comfort- 
able pillow for Bart Gillespie. And, who knows, maybe that is 
just what happened, for on this present excursion his face was 
entirely naked. We have been told that he removed the alfalfa 
voluntarily because he thought that in the oil fields it would 
constitute a distinct fire hazard. 


e 
Another late visitor from the frozen tundra to the balmy 
Mid-Continent was Ralph Coleman, chief engineer for Arctic 
Contractors. Ralph obviously enjoyed the refreshing climate of 
Texas, and was particularly partial to the alternate rain and 
sunshine, after the eternal darkness and persistent blizzardry 
(if we may coin a word) of the Alaskan winter. But then, of 
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A COMPLETE RANGE OF STYLES 


Welding neck, slip-on, socket, threaded, lap joint, 
blind, hillside, boiler spuds... the Phoenix line in- 
cludes all these types. They’re drop forged of mild 
steel perfectly suited to machining and welding and 
they meet ASA requirements and ASME and ASTM 
specifications in every case. The Phoenix Flange 
Catalog shows the full line. Request your copy today. 


INTEGRAL 
RAW GAS PILOT 


















FUEL OIL, TAR 
SLUDGE BURNER 


PHOENIX MANUFACTURING COMPANY 


JOLIET, ILLINOIS A, CATASAUQUA, PA. 
-381-D 4 








has | 


A HIGH TURNDOWN RATIO 
WITH A STEADY FLAME... 


It maintains a high flame temperature with either fuel 


Here's the COLMONOY SPRAYWELDER 








oil or gas; can be brought quickly to full capacity 
with a clean flame; and flame can be regulated and 


directed to uniformly radiate heat to the absorbing 





CMBtierim@ meses eee ; surfaces without flame impingement. The Tandem 
Horesa What OL Will ) Combustion Unit is also designed for firing verticall 
o— 9 g 7 

I Spray and bond Colmonoy No. 6 to steel, upward and for forced draft preheated air, when 


stainless steel, copper, etc. (Colmonoy 
No. 6 outwears hardened steel from 3 to . : 
WRITE 25 times, has greater corrosion resistance necessary. It may be applied to all types of boilers 


than stainless steel, and in addition is 


For name am able ‘ 

of nearest non-sparking and non-magnetic.) and process furnaces. For details about the Tandem 
Bg ol 2 Spray and bond tin-lead solders. ; 

sentative 3 Use it as a powder metallizing unit to Combustion Unit and the various types available, write 


apply coatings of brass, copper, zinc, lead, 
nickel, stainless steel, silver solder, alu- 
minum and other alloys. 








NATIONAL 1\|\|[BURNER CO., INC. 


Moin Offices & Factory: 1259eas1 SEDGLEY AVENUE, RHILADELPHIA 34, PA 
Texas Office 20d National Bank Bldg. Houston 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


m7 Vauere) #,'e) lo) Amel) 10) 'y Wale). 
7™ FLOOR FISHER BLDG., DETROIT 2, MICH. 
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_ Cay goodbye 


TO PIPE WRENCH 
TROUBLES 


FRULZERUD quorantee means no 
wrench housing repair cost—at all—ever! 


@® rRic2ip’s unconditional guarantee protects you 
forever from wrench housing expense and bother. 
And that’s not all. The powerful I-beam handle, 
instant action non-slip jaws, handy pipe scale on 
hookjaw and free spinning adjusting nut all make 
for faster, easier work ... saving both effort and 
time. Millions of enthusiastic users specify Ritarip 
wrenches. You'll prefer them, too. Sizes from 6“ 
to 60" available at your Supply House. 






Handy end wrench for pipe 
in coils or on flat surfaces. 


. 
UNCONDITIONAL GUARANTEE 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 


OE te 
THE RIDGE TOOL CO, 
ELYRIA, O 
















Rikzatb 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY -: 





ELYRIA, OHIO 





course, Ralph was in a humor to enjoy almost anything, for, you 
see, he was on his honeymoon, and we have never yet met a 
honeymooning man who wasn’t easy to get along with—ex 
cepting the Scot who went by himself to cut down expenses. 
The new Mrs. Coleman, incidentally, is an accomplished grad- 
uate nurse, and supervised the government hospital for Eskimos 
at Point Barrow. We might further mention that Ralph is a 
graduate of University of Texas petroleum engineering depart- 
ment, which is headed by Harry Power, another traveler beside 
whom Gulliver was an old stay at home. Much as they like 
Texas and Texans, the Colemans are going back to the land 
of the midnight sun, where you don’t have to pay two bits a 
cake for ice, and mosquitoes are equipped with pontoons. 


One of the big excitements in California during February 
was the opening of International Cementers fine new office 
building at Long Beach—one of the West’s most modern struc- 
tures. This occasion was rendered specially enjoyable by the 
generous spread of comestibles that was placed within easy 
reach and the nice selection of potables that were provided to 
keep the cosmestibles sufficiently moist for easy digestion. 
Anent the fine character of the vittles and viands, we can think 
of no better recommendation than the fact that three times 
in succession Elmer Decker came all the way back from his 
home to launch fresh attacks on the buffet. It was a grand time. 
for which we are indebted to John Chesnut, the unassuming 
gentleman whose inspiring leadership has done a great deal 
to bring International to its present status. We enjoyed saying 
a word of greeting to Jack Smith who travels so much in South 
America and other foreign parts that you don’t often get a 
chance to say hello to him here. And Frank Smith, the be- 
hemoth of swat who can sit a golf ball on a tee and with a 
driver carve a moat around it as pretty as you please. Then 
there was George McLaren, the man responsible for the design 
and construction of the new quarters, a native of Scotland, 
where if he had done such a neat job as he did at Long Beach. 
they would almost certainly have given him two hearty cheers. 
Other Cementers with whom we shot the breeze were Holly 
Hollywood, who, true to his name, has just finished a couple 
of motion pictures. Photography is Holly’s hobby, which ex- 
plains why he usually clicks with people. We had a few pleasant 
minutes with Mac Carlisle, the engineering lad who has been 
hunting for years for a chance to go hunting. He especially 
likes deer hunting but the nearest he has come to that is to 
attend an occasional stag party. Last but not least of the LC. 
boys with whom we consorted was Orie Dale, with whose writ- 
ings the readers of The Petroleum Engineer are familiar. Orie 
took us out to see the bulk cementing truck that is discharged 
by air instead of machinery, and it was interesting all right, but 
we became so thirsty looking at it we soon had to go inside 
again. The house warming started at four in the afternoon 
and broke up after Elmer Decker had his third helping. Among 
the other visitors to this gala affair, we noted Roy Curl, Ted 
Sutter, Johnny Merritt, Bill Brooks, John Sherborne, Alex 
Fraser, Milt Varner, Ray Zell, Russ Hudson, Mac McGee, and 
so many others it is perhaps foolish to mention any. Nonethe- 
less, we had a good time, and our best wishes go to Interna- 
tional Cementers as they stride on into the future with their 
new headquarters. 


It is reported that Ed Warren has not relaxed one ivta since 
he turned the controls over to Ned Brown and figuratively 
stepped off the derrick floor of the AAODC. He is one of these 
people who just can’t be idle and for the past while he has been 
busier than a candidate for Congress. preparing a talk on drill- 
ing contractors’ problems, for the North Texas Oi] and Gas 
Association meeting at Wichita Falls. As ex-prexy of AAODC, 
and vice president of Carl B. King Drilling Company, Ed has 
been actively interested in promoting research on drill pipe 
corrosion and fatigue considerations in the deep wells of West 
Texas. Not meaning to cast any asparagus on his efforts, for 
Ed is a clear thinker and a lucid and convincing speaker, we 
are nevertheless reminded of the efficiency expert who was en- 
gaged at a fancy salary to determine the cause of fatigue among 
oil workers. Imagine his surprise when he found that the cause 
of fatigue among oil workers was efficiency experts. 


A Midlandite who has been getting around quite some these 
days is Dick Gile, president of Rotary Engineering Company. 
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He is not long back from a trip to Caracas, Bogota, and othe: 
interesting points in Venezuela and Colombia, where his com- 
pany has several rotary well logging units in operation. He and 
Hugh Prather, his associate, have been working into the morn- 

ing hours to outfit a new unit for Mexico, and expand their core 
analysis laboratory so as to determine vug and fissure porosities 
in more of the diamond cores that are being recovered in the 
new deep fields of West Texas. It is amazing how the vocabulary 
of the industry grows. We remember the day when a petroleum 
engineer wouldn’t have recognized a vug if it had been served 
to him for breakfast, and permeabilities, porosities, and bottom 
hole pressures were so abstruse that nobody but a Ph.D. dared 
to talk about them. Now, youngsters barely out of high school 
bandy about with easy familiarity such dainties as dynes, poises, 
and millidarcys, and any petroleum engineer who isn’t on 
speaking terms with a vug is a —well, a cavity in the social 
structure. 

. 

Returning again to the west end of the domestic campus, we 
learn from our Operative 42 that Ox Morgan, the B-J man 
about town, is now the proud owner of a nice new television 
set, valued at a mere $900, which he won in some kind of contest 
at the Jonathan Club. Pretty lucky we would say. The only 
thing we ever won was a book called “The Flamingo Feather.” 
That was when at the age of sixteen we won a hundred yard dash 
for boys under ten. Also figuring in the sports news lately is 
Ike Messenger, one of Union’s landsperts, and a high class 
golfer. Ike toured the Harding Course at Grittith Park in 66, 
and we don’t mean the year °66. Ike could really have been a 
pro if some meanie hadn't lured him into the oil business. Had 
a nice chat in Los Angeles a short time ago with Price Duffield 
of the Dominican Seaboard Company at Ciudad. He is general 
manager of operations down there and with his wife was on his 
first visit to the U. S. in four years. Price is quite a sportsman, 
too—likes to fish, hunt, golf, and play the ponies. He tells us 
they have a beautiful golf course in Ciudad, which he is grad- 
ually moving several hundred yards to the west—a divot at a 
time. They have horse races every Sunday, which gives the 
boys a good opportunity to get nothing for something. His big 
rave, however, is the Jarauga Hotel—it has no equal he claims 
in all the West Indies and South America. Rates are $6.00 up— 
and for oil men with no baggage, $6.00 down. A note from the 
Ted Lyntons announcing that they are traipsing around Europe 
preparatory to taking off for the good old U.S.A. They were 
going up to Stockholm, thence to Oslo and Copenhagen, where 
they expected to spend a few days with Al Gregersen, then to 
London, and home! Would guess from the tone of the letter 
that they kind of hate to leave—the French folk have been 
mighty good to them—but the prospect of again patronizing 
the old haunts around Los Angeles has a pretty nice flavor, too. 

& 

In the last minute roundup, we note that John Gates, ex- 
Tropical Oiler, is now settled down for keeps, he hopes, in 
Arcadia, California, right next to Santa Anita race track. Ned 
Brantly, the Drillex potentate and authority on drilling methods 
is back from a trip to Brazil. Ott Hammer, Security Engineer- 
ing chief, is home again after a jaunt to Calgary, Alberta, and 
wayside points in the Canadian Rockies. Gerard Godet is at 
University of California, taking a course in petroleum engineer- 
ing under Professor Uren. Met him in company with M. O. 
Johnston recently. He was planning on a junket into Texas 
and will probably be there about the time this goes to press. 
John Burtt, Shell geological whiz, has a son who is a hotshot 
reporter on the Glendale News Press. George Prussing, one of 
California’s leading safety engineers, and technical secretary of 
Western Oil and Gas Association, is recently returned from 
New York. The Reese Taylors were seen steaming into the East 
a few days ago, and will probably wind up in New York. Which, 
as old Mr. Euclid used to say is guod erat demonstrandum, and 
we sure wish we knew what he meant. 


Kobe promotes J. C. Cooper 

J. C. Cooper was recently promoted to district manager for 
Kobe, Inc., in the Rocky Mountain district, where he has acted 
as district representative in sole charge of operations since 
July, 1946. Cooper attended Texas Tech for one year. and the 
Texas University for two years, majoring in petroleum engi- 
neering. From 1936 to August. 1942, he gained considerable 
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experience with oil companies in Oklahoma and Texas. In Au- 
gust, 1942, he went to Pearl Harbor, where he worked in con- 
struction for the United States Navy until August of 1945, 
when he returned to the States. He joined Kobe in September, 
1945, as a junior engineer attached to the California division 
technical service. March, 1946, he was assigned to district 
operations in the Valley District of California, where his ac- 
complishments earned him the appointment of district repre- 
sentative in the Rocky Mountain district in Colorado in July, 
1946. 


Dowell opens New Orleans district 

Dowell Incorporated, through its general sales manager, R. 
D. Shaw, announces the formal opening of its New Orleans 
district. 


This district includes south Louisiana, all of Mis- 
sissippi. Alabama, and western Florida and 
is the headquarters for all of the company’s 
operations, both oil field and industrial di- 
visions, in this area. 





L. B. Swan has been appointed manager 
of the new district and is now residing in 
New Orleans. Swan has been with Dowell 
Incorporated since 1940 during which time 
he has had experience in all oil producing 
areas of the United States. For the last 
four years he has been at the company’s 
general office in Tulsa, serving as develop- 
ment engineer for the oil field division. 





L. B. Swan The district office is in New Orleans with 


R. L. Dickson as office manager. The new district includes the 
Dowell station at Lafayette, Louisiana, with C. L. Power, Jr. as 
development engineer and J. O. Hendrick as station manager; 
the station at Hattiesburg. Mississippi, with Z. V. Morgan as 
station manager; the Baton Rouge. Louisiana. industrial area 
with L. G. Hargett as development engineer. The plans now 
include a future station at Houma, Louisiana. 








Cooper clected president 

Harold E. Cooper, a vice president and director of Fred E. 
Cooper, Inc., Tulsa, Oklahoma, has been elected president of 
this well-servicing equipment and power engine unit manu- 
facturing company. He succeeds his uncle 
Fred E. Cooper, who died in an airplane 
accident on February 6. 

The board of directors of the corporation 
elected J. W. Allen to the board and as vice 
president of the corporation. Allen has been 
associated with the organization since 1928. 
He will continue to be manager of manu- 
facturing. 

Howard B. Appleton was made secretary- 
treasurer formerly having been secretary. 
H. B. Bloxom, whose appointment has been 
previously announced, is sales manager of 
the company. 

The general offices and manufacturing 
plant of Fred E. Cooper. Inc., are in Tulsa, Oklahoma. Branch 
plants are maintained in Houston. Texas, and Los Angeles, 
and Lynnwood, California. 





H. E. Cooper 


Major G-E appointments 


Four major appointments in the control divisions of the 
General Electric Company's apparatus department have been 
announced by K. R. Van Tassel, manager of the divisions. Van 
Tassel named M. H. Blesh, manager of manufacturing. C. B. 
Bradish, manager of engineering. and F. A. Green. manager of 
sales. Simultaneously, Guy S. Hyatt, apparatus department 
comptroller, announced the appointment of Thomas I. Hage 
as accountant for the divisions. 

The contro] divisions, one of the new “businesses” recently 
established by the apparatus department, has the largest em- 
ployment of any of the company’s Schenectady divisions. Ap- 
proximately 650 persons are employed by the divisions’ activi- 
ties in the works and general offices. The organization is re- 
sponsible for the engineering, manufacture. and sale of con- 
trol devices and equipment for apparatus used in the industrial 
and aircraft fields, and in domestic appliances. 
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Los Angeles Nomads officers 









Los Angeles Chapter Nomads officers, posed at the Annual Inaugural 
Ball at the Biltmore Hotel, February 14. Left to right, standing: B. M. 
Landis, secretary; John Rife, executive secretary; Fred Ripley, Jr., presi- 
dent; Jerry Engstrand, deputy sergeant-at-arms; Lee Laird, vice presi- 
dent; kneeling, R. J. Eiche, past president; Earl Boggess, sergeant-at- 


arms, and John Flanagan, assistant treasurer. 


Mid-Continent Supply promotes 


Ken W. Davis, president and general manager of Mid-Con- 


| tinent Supply Company, worldwide oil field supply distributors 


with headquarters in Fort Worth, Texas, announced the follow- 
ing transfers and promotions at the company’s recent annual 
sales meeting, held January 24 through 26. 

D. S. Smith, former district manager at Wichita Falls, Texas. 
has been transferred to head the Dallas district, recently 
changed to include Dallas. Kilgore, and East Texas. N. W. 
Dail, former store manager at Rangely, Colorado, has taken 
his place at Wichita Falls. The position at Rangely has been 
filled by M. C. Shaw. formerly at Kilgore. 

W. H. Loyd, Jr., former store manager at Refugio, has been 
promoted to assistant district manager of the San Antonio dis- 
trict, in charge of Refugio and Falfurrias, Texas. W. W. Schmid 
of Refugio was named store manager there. 

H. B. McCullough has been raised from field salesman at 
Kilgore to store manager. R. B. King has been transferred from 
Kilgore to Shreveport as city salesman. 


Heuser assistant sales manager 


The appointment of John E. Heuser as assistant sales man- 
ager of the Le Roi Company has been announced by John M. 
Dolan, vice president in charge of sales for the Milwaukee com- 
pany. Heuser will take over many of the duties of Cecil W. 
Brown, who recently resigned as general sales manager of the 
company. 


Market development division 


A market development division has been created as a new 
unit of the sales department of United States Steel Corporation 
of Delaware, it was announced by David F. Austin, vice presi- 
dent—sales. The new division began functioning March 1. 

R. J. Ritchey, now manager of market development of Car- 
negie-Illinois Stee] Corporation, United States Steel subsidiary, 
has been appointed director of the new division of the Dela- 
ware Corporation, Austin also announced. 
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@ Natural Gasoline and the Volatile Hydrocarbons, Section 
l, by G. G. Brown, D. L. Katz, G. G. Oberfell, and R. C. Alden. 
Vatural Gasoline Association of America, 422 Kennedy Build- 
ing. Tulsa, Oklahoma. Price, $4. Pages, 96. 

Sixty-eight charts and twenty-five tables illustrate this long- 
needed text on natural gasoline operations. The properties of 
the volatile hydrocarbons and their application to natural gas- 
oline extraction processes and cycling operations will aid the 
engineer. Essentia] data for calculations and the voluminous 
bibliography are gathered in convenient usable form. Illustra- 
tions of the use of data and solutions of hypothetical problems 
clarify many of the complex problems of hydrocarbon behavior. 
Detailed methods for applying fundamental information in spe- 
cific calculations give this book wide appeal to anyone inter- 
ested in the behavior and processing of hydrocarbons. 


@ 1948 Directory of Pipe Line Personnel, published by The 
Midwest Oil Register, P. O. Box 892, Tulsa, Oklahoma. Price, 
$10. Pages, 134. 

A new pocket-size directory published by C. L. Cooper brings 
a complete revised listing of Midwest pipe line personnel. Forty- 
five hundred individual names, including crude oil, natural gas. 
and products personnel, are given. A special section is devoted 
to pipe line contractors of this region. The miles of pipe line 
by sizes and the number of pumping stations owned by each 
company are presented. Men of the industry will find this 
directory useful on many occasions, as will sales engineers, 
managers, and advertising men. 


@ Compressed Air Handbook, by Compressed Air and Gas 
Institute, 90 W est Street, New York 6. Price, $3 in United States: 
$3.50 elsewhere. Pages, 387. 

Compiled and edited by the Educational and Technical Com- 
mittees of the Institute, this handbook reveals the vast scope of 
applications for compressed air. 

In the oil industry alone, compressed air is used from drilling 
operations through the last refinery run. In the field, compres- 
sors are used to pressurize wells. to pump oil and gas to the 
surface. and to cement. In refineries. air agitates and transfers 
acids, displaces and transfers oil. Pneumatic tools are used in 
cleaning, caulking, riveting, and other maintenance work on 
tanks, tubes, and pipe lines. 

The final section contains definitions. rating standards, data. 
tables and formulae and test procedures. 


@ Petroleum Facts and Figures, by the American Petroleum 
Institute. Department of Information, 50 West 50th Street, New 
York 20. Price, $2. Pages, 236. 

This eighth edition of Petroleum Facts and Figures contains 
all the authoritative information about the petroleum industry 
from 1941 through 1946 that can be reduced to statistical form. 

There are seven main divisions in the new volume; utilization. 
production, refining, transportation, marketing, general infor- 
mation and world statistics. A complete index will aid the reader. 


@ Bibliography of the Theory, Apparatus, as well as Pro- 
cedures of Distillation and Rectification, edited by H. Stage 
and Gg. R. Schultze. Hobart Publishing Company, P. O. Box 
1127, Chevy Chase Branch, Washington 15, D. C. Price, $6.75. 
Pages, 180. : 

An original German work, published by the VDI in Berlin 
in 1944, this bibliography contains a thorough compilation of 
distillation and rectification literature for the years 1920 to 1944. 

References are in German, English, and French, according 
to their origin. Almost all the material is available in either 
photostat or microfilm form. Orders may be routed through the 
publishing company, a service that will enhance this reference 
book’s value. 
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P 

Pacific Pumps, Ine. 
Parkersburg Rig & Reel Co., Inc. 
Patterson-Ballagh Division of 

Byron Jackson Co. 46, 292 
Peerless Pump Div., Food 

Machinery Corp. e 218 
Pelton Water Wheel Company, The 101 
Penberthy Injector Co. 19 
Petro-Chem Development Co. 3 
Petroleum Electric Power Association 148-149 
Petroleum Rectifying Co. 22:3 
Phoenix Mfg. Co. 
Pipe Line Service Corporation 
Pittsburgh-Des Moines Steel Co. 
Pittsburgh Equitable Meter Division 
Powell, Wm., Co. 
Price, H. C., The 
Pritchard, J. F. & Co. 


Reed Roller Bit Co. 

Refinery Supply Co.. The 

Regan Forge & Engineering Co. 
Republic Steel Corporation 
Rie-wil, Company, Inc. 

Ridge Tool Company 

Rockford Clutch Division 
Rosson-Richards Co. 


Ss 

SKF Industries, Ine. 
Shaffer Tool Works 
Sheehan Pipeline Construction Co. 
Skinner, M. B., Company 
Smith, A. O.. Corp 
Smith, Ray L., & Sons, Ine. 
Smith Meter Co. - 
Southern Mill & Manufacturing Co. 
Spang-Chalfant Div., The National 

Supply Co. 
Standard Oil Company of California 
Stearns-Roger Mfg. Co., The 
Superior Engine Div., 

The Nationai Supply Co. 


T 
‘Taylor, S. G., Chain Co. 
Templeton, Kenly & Co. 
Thermoid Co. 
Thilenius Equipment Company 
Thompson Tool Company 
Thornhill-Craver Co. : 
Torrington Co., Bantam Bearings Div. 
Tretolite Company 
Troy Engine & Machine Company 
‘Tube-Turns, Inc. 
Tweco Products Co. 
Twin Dise Clutch Co. 


United States Steel Corp. : 
United Supply & Manufacturing Co. 
Universal Oil Products 


28, 41. 


v 


Visco Products Co., Ine. 


Ww 


W-K-M- Company, Ine. 
Waldrip Engineering Co. 
Wall Colmonoy Corporation 
Walworth Company 
Watson-Stillman Co. 
Waukesha Motor Co. 
Wedge Protectors, Inc. 
Well Equipment Mfg. Corp. 
Western Supply Co. 
Whitaker, O. C., Co. 
White, David, Co. 
Williams Brothers Corp. 
Williamson, T. D., Inc. 
Wilson Manufacturing Co., Inc. 
Wilson Supply Company 
Wilson, K. R. 
Wisconsin Motor Corporation 266 
Wood, Gar, Industries, Inc., 
Findlay Division 165 
Worthington Pump & Machinery Corp. 215, 251 


Y 


Youngstown Sheet & Tube Co. 37 
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AMERICA’S VAST PIPELINE NETWORK 
IS EXTENSIVELY EQUIPPED WITH NORDSTROMS 
—POSITIVE PROOF OF ENGINEERS’ PREFERENCE 


LUBRICATED VALVES 


NORDSTROM VALVE DIVISION—ROCKWELL MANUFACTURING CO. 
Main Office: 400 N. Lexington Ave., Pittsburgh 8, Pa. 


Houston, Kansas City, Los Angeles New York, Pittsburgh, San Francisco 


Atlanta, Boston, Chicago Seattle, Tulsa —and leading Supply Houses 


Export Representatives: Rockwell International Corp., Empire State Bldg., New York 
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